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NOMENCLATURE 


In accordance with current instructions regarding the nomenclature 
for 40 mm. guns and mountings, the following revised terms cr their 
equivalents are tc be taken as read throughout this handbook :— 


7140/80 guns " эш ew of " 40 mm. Bofors guns 
“40 mni. mounting ” in tieu of " Rotors mounting ". 


(Amendment No. 12.) 


INTRODUCTION 


The Mark 5 mounting carries two 40 mm. Mark # water-cooled Bofors guns which fire Н.Е. 
shell with direct action fuzes at a rate of 120 roundsimin. per gun at 60 degrees elevation, and 
140 rounds{min. per gun at 0 degrees elevation. These rates of fire should be maintained as near 
as possible on mountings in service, The shells are self-destroying at approximately 3500 yards 


CAPABILITIES AND TACTICAL Use oF THE MOUNTING 
"The capabilities of the mounting vary, according to the type of director controlling it: either 
а Close Range Blind Fire Director (C.R-BF.D.) or а Simple Techometric Director (5.120) may be 
fitted With tbe former, the mounting is anto-operated and сап be used for both “blind " and 
visual" fire since the C.K.B.F.D. is fitted with radar Type 262. There is very little difference in 
accuracy between these two methods and both show a considerable improvement on previous 
equipments. Y 
"The maximum effective range of the mounting when controlled by the C.R.B.F.D. is 2500 yards 
but fire against aircraft should be opened at 4,000 yards to allow for che rapid closing rate curing the 
time of Hight 
With the ST D. the mounting is again auto-operated but only visual fire is possible as radar 
is no: fitted. Due to the limitations of the sight in the 51.0. the maximum effective range is 
reduced to 1,200 yards end fire should be орепс when the range is 3,000 yards. 
Continuous бте is maintained, so long аз the supply of ammunition 19 the loader is maintained 
A present day aircraft will be destroyed by two direct hits and quite possibly one, although the 
neutralisation of з suicide bomber by disintegration before it сап reach own ship would almost 
certainly require more 
The mounting should be effective by day or night with the C.R.B.F.D. and by day only with the 
S.T.D. against = 
aircraft: 
guided missiles, flying bombs, ete. ; 
E-boats ; 
light superstructures of small ships. ж 
The limits of elevation and training of the mounting are 48 degrees depression to 90 degrees 
elevation and 360 degrees training. 
There are three method of operation :— 
auto—y director i 
joystick—using the type 6 sight ; 
Bine folowing receivers or using eyeshooting sights 


Historica 

Early in 1944 it became clear that the ensuing months were likely to see a serious deficiency 
40 mm. Себе range weapons due to the large increase in requirements for re-arming the fleet and 
also 40 production difficulties being encountered with such complex mountings as the Bofors Mark 4 
and $.T.A AG. 

To expedite manufacture, it was decided to design a simple twin Pofors mounting based on 
the orthodox principles already in service, embodying the training base and sections ої the elevating 
amd training power drives on the 2 pdr. R.P. 50 Mark 7 mounting. This mounting became known 
as the 40 nun, Bofors twin R.P. 50 Mark 5 mounting. 


бекаат. 

The mounting is equipped with the all-electric R.P. 50 metadyne system of auto so that 
movement in elevation and training are normally automatically controlled from the director 

‘A Type 6 Mark 2 gyro gun sight is fitted for use of the joystick operator on the mounting and 
300 knot eyeshooting sights for the layer and trainer, Elevation and training receivers type СМ. 
Mark 1* or 1** are fitted, which receive magslip indicator transmissions from the director 

"The firing of the guns may be electrically operated from either the director or joystick, or may 
be manually operated by а firing pedal convenient te the layer. 

The guns may be fired as a pair or separately, provision being made to allow a renderi 
the associated firing gear when a gun ie sot to [nrc Hern, 

‘A ready-use supply of ammunition of six clips per gun is carried in trays at the rear of the 
mounting 

А protective shield is built around the mounting, the iront thickness being 4 inch ard side 
thickness } inch. Doors are provided for quick and easy access to the mounting. 

The exposed steel surfaces om this mounting have been ` parkerised " during manufacture. 
This process provides a rust-proof surface, and every care should be taken to see that no abrasives 

in 


of 


B.R. 1097/1953 .. 


вв. 
В.Е. 1592 (Addm) 
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RESTRICTED 


CHAPTER 1 
GENERAL DESCRIPTION OF EQUIPMENT (Plate: 1, 2, 2) 


| SECTION 1. THE MOUNTING 


1, The two gun casings are bolted ogee, xd Ше outer sies ofthe gus casings carry the trunnion 
plas; бет в по crate. Irunnion pearing are fitted to the pins and housings are ormed at the 
Тор М Ше carriage Ww 1eceive Ше Uuanion зве, These ie ene elevating ste secured Denali 
ЧЕ [ct gun, The ring 1a hoed the upper hase plate af the mounting ‘The gyro sieht and 
stell sights are supported by brackets, íocured directly to the guns 
8: The upper base plat of the mounting, which zotates fer training, susie, in addition to the carriage, 
ко ыйл platforma, a protective МЕ, training and elevating driving motos, ges boxes and 
coincidence enge equipment for gun coul fring, R.U. аа te 

On its uncer зоне it carries the upper reller роті wach is supportol on the training rollers, 
Е live Toller dip The lower roler path is а surace machined 


in the lower fixed base plate. Lateral thrust is taken by а сетте pivot bearing and the mounting 
is preventel fron. " jumping " by clip rollers which engage under а lange on he lower fixed base plate. 
Guard platso ате fitted to tbe Laced baso pla 

hase. 


‘and give protoction to he internal purte of (he training 


"get ine 


Tile tae oa 2e side of Що mounting and an dereen, locking 


pech, 


сабот are fitted to ы 
^ fitted to gan arc and mounting baseplate 


Amendment Мо, 9) 

5. The gurs may be fred electrically from the director or joystick and mechanically byrne- шка а --— 

Zong pedal. 

û. Safety firing gear is fitted fer interrupting firs on dangerous hearings, 
fitted roand the base of the mounting and is 

Ship and position of the mounting. 

7. Barrel cooling fresh water is circulated through the gun jackets by a centrifugal pump driven by 

ап electric motor. "Де water is tuken from a 20 gallon tank situated at the from ight hand of the 

mounting, The tank is ûtted with an immersion heater to prevent the water freezing under low 

lemperaluze conditions. 


For this purpose а cam rail 
contour is cut to suit the 


secured to the dede. I 


| E тат. 
| 


В, Ready use ammunition racks ‘or six clips per gun are ЕН to the rear of cach loading platform. 
З. The various sidus aud instruments assuciuted with the operation of the mounting are 
Secteur groped together in two sens, end are seemed to the side shisld plating. 
Secured (0 the side shield beside (he layer are Ше following — 
(à) JoystickjAuto С.0.8.; 
(0 Zeie ый starting switeh ; 
(б Ga Pash hex for applying power to both motions ; 
‘Note: Т isnot possible to have mixed operations, vc. both motions must be operated 
їп either hand or power. 
(@ indicating lamp box showing А С. Ox, Рок ON and. 
{9 Шш isolating зале for ioterrupting the firing геш: ; 
D power firing motor оцой switch; 
© gyro sight type 6 Mack 2 range unit Xo. 40, Mark 1) ; 
(0 gyro sight type б Mark 2 dimmer mit (No. 4, Mark 1) 
(0 check fire bek ; 
j| dech irc lap; 
D illamination switeh ; 
(ûl. bridge communication call up ; 
(m) training sector control switch 
10, Secured to the side shield abaft che joystick operator's position are the following — 
(a) coming pamp motor onjot swite 
(0 loading light dimmer шй, 
{9 gyro aghi type б Mark 2 regulator unit. (No. 
dá} telephone stowage box 
‘The switch ior the immersion heater is located on the right-hand side of the mounting; near the 
water tank. Telephone plugs are located игдег the layers seat. An armamert broadcast speaker 
тау be fitted vo the mounting ou the reer shield on: Це lraiaer's side. 


ayse RUNNIN 


Mark 1); 


E: азе HOFORS TWIN АС MOUNTING 
SECTION 2, SUMMARY OF R.P. 50 METADYNE SYSTEM. 


EQUIPMENT 


11. Ла the R.P. 50 metadyne system, two separately excited D.C. motors are required to train and 
elevate the mounting. These motors are situated on the mounting itself, aad drive through suitable 
gears and clutches. Magnetically-released spring-applied črum brakes are built into the motors to 
fold the mounting firmly when power is switched off the mounting These brakes are necessary 
аз the power drive is reversible, Le, the mounting can drive back through the gear drive and tend 
to rotate the armature of the driving motor. 


12, Arrangements for hand elevating and training are provided to enable the mounting 10 be moved 
for maintenance work, anc for use in the event of failure of the power drive. Fand-operated clutches 
are therefore fitted, which enable the moaning Lo be duiched either to the powersdrive motors or 
‘the handles, the clutch levers being arranged to operate electrical intetlock switches that prevent 

tive application of powcr zo both the training and elevating morors unless both clutches are io Pow. 
In addition, local operation of the power drives is provided by the fitting of a joystick. A simple 
ог рок ісп electrical changeover switch enables an instantaneous change {о be made from auto 
operation to joystick uperation, or vice versa 
13. On che mounting are :— 

@) an опјой switch for starting the metudyne set, situated between decks; 

(Û) pushes for applying power to or removing power from the mounting, when the metadyne 

unning : 

19 indicator lamps to show when the metadyne is running (“ metadyne running” lamp). when 
wer is applied to the training und elevating driving motors С power on ” lamp), and A.C. supply 
I made to the amplifer (^A C. en" lamp). А "pover or." lamp is also provided at the director. 
14. Coarse and fins magslip coincidence transite 
aod elevating motions, 


are permanently geared то both the training 
End in cenjanetion with coresponting transmitters in the director, provide 
rs eme whieh ee © а A зрання 

ddr ibat Ee 


ment inlicatoss ага Абюјаз follow: - Hu 
Ya) For elevation digunent, a pointer plate and asiodsted indication plats aro ftted to the rear of векот 

Wee, on the layer side and on the inner face of the elevating wo, respectively we 
Wd walking alignment, а pointer plate and an Indication plate are Вга о the upper meer ш 


i у side of the mounting. 
cariage pate and the guard plate, respectively, сп the trainer's aide e£ 0 ү d 
“in both fostanses the indication plate is required to be scribed after the mounting is installed іш jpeg 


GE (С.З Amendment No. 9) e" 


eege EC mit Зоја power operation, mit 
таи lave been provided За Ше moun er bo e Each limit switch is 
берей by a сш lon degree bec tir шашкеде one of he посі ope; contacts 
Шен cau trax пе сарда ш th айга moto so shat the mounting fe reduced 
{oto sped Биши reaches the stop E И Фе site are arranged E ihe 
Mon ПШ ar bw (ошл de ша of U allel motor toa vale that Will not overheat it 
Шен Wl Бе ыык tt o e mounting Aly again ce sop ifthe postion of the director 
gules tas Lie it знаме эле а пра ааа татар pet ense that the mounting 
е ра with the lus pute delay wien Ше апаа scorn to he mounting о 


18. The main power supply and operational apparatus is situated in a compartment between decks. 
Tach вол Аја motor on the mounting is supplied with power паша separate metadyne generator, 
In mae of British manufacture the two generators are driven by a common driving motor, 
which is supplied irom the ship's 220 volt D.C. supply. These are started by means of an automatic 
starter, which may be operated either remotely hy an onjo switch at the mounting or locally by 
a switch contained in the auto starter itself, [n mountings of Canadian manufacture, two separate 
meladyne vets are uscd, one for training, the other for vlevaling, The two metadyne generators 
(training and elevation) are driven by individual driving motors supplied from. the ship's D.C. supply. 
‘The two metadyne sets, which are ideutical, are started simalteneously by means of а common 
astemctie starter, which can be remotely operated ftom the mounting, or locally operated by а. 
Starting switch in the starter itself. B 

The feld or main variator windings of the metadynes are fed from a thermionic valve апар!йиа, 
also situated between decks. This amplliier:ncdifes and amplifies (he siguals trom the high frequency 
magalips into а suitable (orm Jor use in the variator windings on the poles of the meladyne generators. 


17. Ihe high frequency (ЦІ) power supply for the amplifier is obtained from a central source between 
decks. The Н.Е. supply for De mayshiy (rausiuitters is obtained from the amplifier. 

The other apparatus between decks consist of a contactor conuvl aid output relay panel, which 
contains a double ple contactor, Ше tainig and elevating output relays, resistors, [uses and links. 
"The doubie pole eantcctar serves to erengiee the gun motor field «id brake coils, the joystick controllers 
and the limit relays in the amplifier, The output relays, when energised, switch over the amplifier 
сїрї from the dummy load resistor in the ае to the metadyne main variator windings, at 
‘the same time disconnecting the latter from the joystick controllers. 


OPERATION OF THE EQUIPMENT (Diagram 3) 
IR The mounting may be power operated by tuo methods i 

(a) Anto Opevation—By director, moving the mounting in elevation and training using the magslip 
‘controlled metadyne system. 

(8) Joystick Operation—By operation of the joystick on the left vide of the mounting controlling 
the elevating and training driving metors of the metadyne system, and using type 6 Mark 2 gyro gin 
яй 


Avro Ореваттон 
10 Auto operation is the normal method of operating the mounting. Two sets of apparatus are 
roquired, one for training and опе for elevating. As the construction and operation of the two asta 
are similar, only the system used for the training motion їх shown in simple diagrammatic form in 
Diagram 3 and discussed in the following paragraphs 
20, A magelip transmitter is geared to the director and electrically connected to à magslip enineiderce 
transmitter geared to the mount ng. The magalips are adjusted so that when the director and mounting 
are lined шр, the magelip are або in ligament. With A.C. supply switched on, any subsequent 
misalignment between transmitter and coincidence transmitter will canse a voltage signal, generated 
in the rotor of Ше coincidence transmitter, to be fed to the amplifier. 

Here it passes through the various stags of the amplifier and this signal is modified and amplified, 
and then applied to the main variatcr vindings of the metadyne gener alot 
21, The signal from the amplifier is in tum amplified by the generator and is wed to encigise the 
gin driving motor armeturc in such a manner that the mounting and the coineilence transmitters are 
riven until the coincidence transmitters ard transmitters line up. In this position the misalignment 
signal fades out and the mounting is driven into line with the director 
22. Itisscenin Diagram 3 that there are actually two magslips at the director and two at the mounting : 
one coarse magslip al the director and one at the mounting, providing the signals when the 
misalignment is large, the other pair of finc magslips being employed to give greater accuracy when 
the misalignment is small, Only one pair is used at a tine, 2 relay in tie amplifier automatically 
selecting the signal depending on the size of misalignment. 


Joverck ОРЕВАТОК 
28. Joystick operation is provided to enable the mounting to be power operated without the director, 
magslips or amplifier. If is therefore useful as an emergency method of operation in the event of 
damage Lo these units and enables the mounting to be power driven using either c type 6 sight or an 
eyeshooting sight under the contro] of a single operator 

24 When in joystick operation the metaZyne generator waa variator windings are fec from the 
ships D.C. supply Uurough rheostatic controllers.” These controllers for tbe training and the elevation 
mretadynes, are coupled to a single joystick. A turning motion of the central spindle of this joystick 
‘operates the training controller and a twisting motion of the handles operates the elevating controller 
When the joystick is moved the currents fed to the main variator windings of the metadyne generators 
cause output current to flow through the gun driving motor armatures to move the mounting in the 
direction indicated by the joystick movement. 

25. There are a few mountings in commission with only the “ joystick operation” system. Such 
mountings will be found in ships not fitted with a director system and hence local operation is the 
only requirement, 

In cases like these, however, a second training receiver is fitted on the layer's side, ала connected 
to the training receiver drive by a flexible drive. This receiver is used for target indication to the 
joystick operator спа it is not intended that the operator should attempt to fellow the pointer, because 
the flexible drive does not provide any degree of accuracy. 


CAPABILITIES OF THE SYSTEM 
Ж. The design requirements of this equipment аге briefly as follows — 

‘The mounting sbouid be capable of following Ще transmitting position when in auto operation 
vo that the misalignment shall not сво 3 of are (except as mi he я stated) aider eu 
of the flowing сова = 

(ej At all speeds of Using urd slevatioi? transmission in the range, from erepapeeds of 4°-8° 
per min, up to speeds of 20° per see. and & of are wp to A per mc. Im mountings of British 
manufacture the elevation performance will 4 of ure up to 25° per кес. Th mountings of Canadian 
manufacture, Ше elevation performance is the sume as lor training 

40) With an acceleration or deceleration of 15°ес.*# over the specified speed range 

d Under ennditions ої simple harmonic mation, with an amplitude in training or elevation of 
34 3 of are anda репе time of 9 seconds (maximam velocity 209 per sc. maximum acecieration 
Da A maximum misalignment of & may occur momentarily а Cie nd oF the roll 

(4) Test schediles are shown in Appendix IT 


Nole; For large values of misalignment, which may occur wher power із frst applied, speeds up to 
35° per sec. may be reached for the training mation, 28° for the elevating motion, 
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SECTION 3. STARTING UP INSTRUCTIONS 


STARTING UP FOR AUTO OPERATION 


NORMAL STAND-BY STATE Оу EQUIPMENT 
21. Diagram | shows the disposition of te various switches mentioned and Diagram 2 the postions 
Of de apparatus, See that Те А.С. оп lemp on che mounting із burning. This indicates shat — 
(a) the EF. supply is available 
(0) the amplifier main switch is to Ох; 
(€) the test switch on the ampiifier is to Ruy. 
24. Sce that the clutches situated on the mounting ace in the position бог power operation, 
20, See that the change-over switch situated on the mounting is in position |. the auto position. 


TO START UP 
30. (i) Start the metedyme set o sets by means of the starting on/off switch оп the mounting. 
The Metacyne Kunning lamp should now burn. 

(i) Press the on push button on the mounting until the power cn lamp bums. The mounting 
is then operative in both motions, 

(ii) Н necessary, operate the training sector control switch on the mounting 10 bring the latter 
appioxsmateyy into alignment with the director, and then release the sector control switch, 
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31. The mounting will then pull into line as indicated by the receiver mechanical and electrical 
indicator pointers lining vp, and will automatically train andjor elevate as required by the director. 


TO SHUT DOWN 
32. б) To remove power from the gun driving motors press the off push button on the mounting 
The mounting will quickly come to тезі and will be held there. It will become fully operative again 
immediately the on push buttcn is pressed 
ûi) To shut down completely, switch off the metadyne starting switch at the mounting, 
(ii) The A.C. on lamp on the mounting will stil be burning indicating that the amplifier valve 
heaters are energised. 


STARTING UP КОК JOYSTICK OPERATION 
PRELIMINARY PREPARATION 
33. () See that the chitchas situated ог the monnting are in the positi 


for power operation. 
(8) See that the change-over switch on the mounting is in position 2, the joystick position, 
(iti) See that the joystick handles are in the operative (horizontal) position. 

(iv) Ignore the A C. on lamp. 


TO START UP 
34. () Start the metadyne set or sets by means of the starting on/off switch on the mou 
‘The metadyne running lamp should now bum. 

(ij Press the on push button on the mounting until the power on lamp bums, The mounting 
will now respond to movements of the joystick. 


e. 


TO CHANGE OVER FROM AUTO TO JOYSTICK OR VICE VERSA 

35. To change over from auto to joystick it is only necessary to move the change-over switch on the 
mounting from position 1 to position 2 and the mounting will be instantly under the control of the 
joystick So long as the amplifier has not been disturbed the changeover in the reverse direction, 
ба, irom joystick to auto, сап be accomplished with equal simplicity, by returning the change-over 
Switch from position 2 to position | although operation of the sector switch may be necessary to secure 
alignment of the training motion, 
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Diagram 4. Training безг 


Nole з Por dutch setting gear ses Diagram 4A. 
(С. EU Amendment No. 9) 


Diagram 4А. 40 mm Twin Mark 5 Mig. 
"Training & Elevation Friction, Clutch 
Slipping Plates, Tex: Setting Gear. 
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Мше: For dutch setting get see Diagram 4A. 
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Коте, Уат the part is nomad in а Plate tis Bel 
Jn ый type the first time й appears in the description 
He operation end the stripping of the medasism. 


CHAPTER 2 


TRAINING BASE AND CARRIAGE, AND THE 
TRAINING AND ELEVATING GEARS 


SECTION 1. TRAINING BASE AND CARRIAGE (Plate 4) 


1. The training base consists of two principal parts, the lower fixed base plate, which carries the 
lover roller path, and the rotacirg upper base plate, which carries the upper roller path. 

“Ti lower bese plete is mounted on a raachined deck ring, and recurad by twenty-four bolding-down 
bos 

The upper base plate, to which the carriage is attached, is supported on 36 training rollers, 
эмне Between the upper amd lower roller palhs, These relloss are mouried cn roller axles, 
hak re equally spaced around and strewed radially into a live roller ring. The voller axles 
ie plevented from rotating by spectacle plates, which lock Шо square outer ends of oach pair of 
axes. 

Two gaps are provided in Ше upper relier path fo facilitate withdrawing any of the rulers without 
the neceeity of lifting the carriage ard upper base plate, and ше situated directly below the 
horizontal centre lins d the srunnions each side 
2. The centre pivot, (вто which pass the electric cables from Ше fixed structure to the revolving 

tion of the sucunling, is secured to the upper base plate, and rotates in а roller bearing which 
housed in the fixed base plate and secured by а retaining ring. 

The cere pivot can be removed by fling upwards, and rhe roller bearing by lowering after 
removing the retaining ring. 

Holding down elip bolts are provided, eight st the front and six around the mar of the upper 
hase plate, The clip bolts are Ніс with belleville spring washers, aud carry clip rollers which 
tagas with a circular lange on the Axed base plate, and oppese vertici woen of the carriage 
wen Ше guns аге fec 
3. The training rack, п which engages thc training pinion, is secured to the fixed buse plate 
Plates ace fitted to the Axel base plats, and give protection lo the intemal parts of the training 
[os 
4 The carriage із a fabricated steel structure which provides support for the guns and various gear 
osse and brackets 

‘Plate 4 shows the carriage bolted on to the upper base plate. Trurnion bearing housings are 
omed at the top of the lett and right carriage side plates whic: support the roller hearinge for 
the gun trunnions, Dach bering і covered by a tranuion bearing сар. 


SECTION 2. TRAINING GEAR (ieren 4, Plates 4,2, 6, $) 
5, The D.C.ldectrie motor is coupled to the (ising gear drive through a fnction dise coupling 
cien atte the congue Шат ee motor сат transmit тө 24 Ing to keep the stresses set up withua 
sie f. The power drive 5 lully reversible, and the friction coupling acts as a safety device 
Dy sipping axd (uus Liiting the stressa set up ii Шо drive when the mounting and motor are in 
opposition: 
О To chage from “hand ” to ^ power " operation, or vice versa, the clutches are operated Бу the 
Gatch lever, which ie conveniently situated ir front of the trainer below his handles, 
EN is carried abreast the training motor зо give talance for (raining at апу angle of heel. | 


THE POWER DRIVE (Diagram 4, Plate 3j 
1. The power drive is used for either auto or joystick operation, and comprises а be 
and a reversible worm gear 
“rhe motor shalt connected to the power drive shaft by а friction dive coupling, Thi 
coving consists of на outer casing splined то che motor зай, and bas fur сүт аяу portions into 
SE ter projections on the periphery Різ fiction disc. Between the iuside face of the outer 
тай sna tle Pichon dis is Ше flange of a hub keyed to the power drive shalt, The friction dise 
Hostal by aset of belleville spring washers anda distance pleco, the compression on the washers 
ibang applied by a bush screwing into the omer casing, The setting of thls РШ i adjusted so that a ur 
DE (гаре пазе is kmiced то 24 bat Зай clutch setting gear shown on drawing D.N 08961 
Carried on the otber end of the power drive shaft, and contained in the main gear box, is а bevel 79 
pinion which mashes with a large bevel gear carrot freely ол che power clutch shaft. Тһе hub of 
е lege bevel gear has internaliy-cut avete teeth, which form part ul the power clutch, 
Splized to Ut power clutch shalt isthe siding member of the power clutch, cat externally with 
immolate teeth so Dat these teeth may engage in the internal teeth cut in the hab of the large bevel 
gear 
"Note: For the sake of clarity these ate shown as ordinary dog clutches in Diagrams 4 and 5 


J reduction gear 


CHAP, 2 TRAINING DASE—CARRIAGE TRAINING AXD ELEVATING GEARS з 


Precaution 


The mounting shouid be at ret before the du fcr is operated and alignment of the 
appropriata dub or eugagamet Shoal Ве attained ky by means othe trasing handles 
EECH 


Leit poser 


vilh grarng the wheels and sinus 
"The rester boxes on the па 
Th 


15. The ratio of the Ane coincidence transmitter хо the mounting із 9 to 1, £e. the magslip makes 
aine revolution: fer one revolution cf tae тит. and thas registers the pesicon of the mannting 


фе mounting wil always try and pull inte Une by che shortest тое ve 
amanting has a limit stop which wil prevent alignment by the shortest route in given cireumstancs 
sector switeh is, therefore, provided to enable the operator to tale Lie соге routs when а mis- 
alignment of more than 180 degrees exists. 


TRAINING HOUSING STOP (Plate d) 

16, A Тзһареё handle projecting abore die platform an the trainer's sido actuates a stop plunger, 
“which slides vertically in a guide bracket soured (о the upper base plate, Та the housed position the 
Зона of the plunger engages into a hole in а block secured to the ower base plate. 


TRAINING BUFFER (Plat й 
17. The сміх Баби b of the commen іо ри recovery type, anı îs cai in або 
Жа fo de upper base pate at the Tear of the mounting”, The ewo projecting cs ofthe pistan 
foe are bred by a clamp frame which pastes ender the bufet eying, a coward project 
ER Block being Secured ths clan fants Lhe exiles of the piso той sea Washes 
the mpportng casting. 

‘Win te te cylinder во iwe прі pitone kept apart by а арн. The piston rode 
реў парус со glande im the remining аша which Кор Ше pistons in their normal 
Boston against te mrad action о he sang 

ie the Pier ende b lel with ой, tne meatum which produces Пе resistance 
Wien Gi mounting alus оп t Ше training limit stop, ees de 
in a d gruss E, Не afier Чай of the тор, 

an mi reservoir which is permanently connected t0 o cylinder by à 
ar adjusting valve for warving the Sze ot 


Айн or Suen Вона 

18 Whea the meurting прои tbe end of ius perisabile are of training tho stop Mode somos 
dee еме with tho taining йш: Sop, and thp phus rod са tho riam unge, "ais 
inward додатен of the piston foreta e throug te mal ol а о б 
licher alice the айне valve has beer se 1C give; other oll escapes tothe opposite side nl 
фиш уа te demanes beteen the piven ага inder tor ie pong Пон Tall valve penta 
E бшу under the ring preise ofl ad doses lr yor охоте. Each ufe pilon ie 
band а tavel of -5inch after which metal to metal contact takes place between the stop block 
Kat 


ining stop. 

то th nanting is eh d the inning мор, e sping сы е piston outwards, and e 

oil trapped between the pisten ehd retaining nat dove inwards Deg the four boles ia the piston 

под and Tifis the ball valve off its sent, thas returning Wo the ох again with а aninimom daly 
GH ма 
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HAND DRIVE (Diagram, Plate f) 

10 The Hana operation is carried out hy the two training handles, which arc msupported at their 
middie poi. "The inner bow of the handles i supported in a bal journal cames. bear ng carried 
тише cide cover ofthe hand drive gear box az sspined internally to receive the bevel gat Spindle, 
Ae Ойт end of whieh is supports in a ball journal beasing housed in the gear box 

‘A evel goer it splined te this spindle ed xe secured Dy а nut, wth washer and spit pin. The 
bevel gear ries with a bevel pinion camied on splines ca a ной vertical shaft, the latter being 
Жүрө in too tall journal bearings carried in a lower prejeezsng boss of the grar box. The bevel 
EESE жишей othe Чай by am wth waster ал spit ра 

ere tis sha forts llf of a universal coupling ; Де other half is carried on an 
intermediate skaft, similarly EE эттин dom the main тат bor, Carried 
seen ga ia bevel erc cies wih heve pon creo ecd (е hand 
drive worm sh 
11. The hand drive worm wich is splined to thie shaft e carried in two ball bearings one of which 
Sa duplex bearing in the main gear boxe aad meshes with the Band drive vorm whee, This [s 
SA потона reel the hand drive triton diac coupling to a сис bub бос to rotate 
Жайы гда output shaft The factional conector i obtained by means of а friction disc loaded. 
т contact wich the lower surface of the worm wheel by а set of belleville washers and compression 
ш the compression оп the washes eeng on to the duten hub. Ihe 
Cling vende ex E applied to the trring Ides 

ES ы end af Uae де lab hoe irtemelly sut tavole teeth, hich form art і tha hand 
ae Carried on splines on the taining тири shaft fe the siding member of the hand clutch, 
Sa с сета with уйше well s0 that thay may engage in the eegal teeth cut in the 
hand dutch ke»: 

<The drive fom the training output shaft drives e worm, worm wheel anè tmising pinion, as 
described fx the power deve, En alo being rotated. 

“Tae зара die wem gear is reversible, and consiquenty ihe fiction dise coupling deseribed 
above prevents undue oads being tranenitied to the worm gest teeth, Which might occur if the 
тоште took charg: and allerapted to drive the gear trainin revers. 

“The overall rac fm һам W mouatiag ic 0-3 t 1. 


HAND AND POWER CLUTCHES AND POWER INTERLOCK SWITCH (Piate 4) 
12, The hand and power фина which are, a2 азы described, of the invalute teeth type, are 
dissalsaeonely operetes by я single dutch lever msueted convenient to the tamer, The clutch 
ever operntes in € цена, ел extension of the hand grip engaging in either of two победен cut in the 
ae to retain the dutch lever in the desired positon, 

The clutch lever is pivoted on The axis of the Band clutch fork, und is comnested by a link to 
We axis of the power eluted fork, The linkage iw arranged ao that es one chiteh is engaged the 
ther is deg), it both силкйез arc never completely disengaged together , tis is recessary to 
Proven the Genie om taking charge during the changeover. 
13 Nonated adjacent to the clutch lever is the power interlock switch, the purpose of which is 
чо isolate power to both driving тилоту whet tie drive is clutched to "dani". The switch is 
Spring-opeitied to break the circuit, but is made by he action of a hooked log on the clutch. lever ; 
Ao booked аре alto sees the internal spring to broak the switch 
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‘To, Pera oppo ted И bales ae provided in the ола whet в Но 
‘Grease lubrication from remote grease nipples on the side of the carriage is provided то the upper 
and lover roller bearings of the training pinion shaft. 
"The оў сд ratio from motor to mounting is 254 te 1 


ты 


drive worm shaft. 


11. The band drive worm which i splined to thie shaft is carried in two ball bearings, one c which 
a duplex wearing, in the main gear Бох ала mese with the Dand drive worm wheel. TNS is 
SET EE dine сора to a clutch Es 
ceri output Ee ef action dise loaded 
{т ишк d de lower surface d the worm wheel bya wet of leve washers and compression 
фиш the сата on the washers enee the di hub, Ihe 
Coupling coders et en «йш of about 90 1 applied 10 che тайпа Handles 

ТЕН З de cach db hae nest ok vate terti. viiel form part of tha hana 
clutch. Caria on spinse on the training тин chat ie the aiding mater of ihe hand catch, 
Zo, ги eemal with involut tecti a that they may engage in Che кові teeth cat in the 
Band teh ko» 

"ie dzive Wom the training ouput shafi drives ст, worm viel and training pinion, аз 
e 

EE 
above prevent E E Ge teeth, nhich might otci H the 
тогу lene charge ала e {e gear tran im fever. 

UE oustlag © i o 1, 


HAND AND POWER CLUTCUES AND POWER INTERLOCK SWITCH (Pite 5) 
12. Tie haad and power duteher which are, o already decribed, of the irvolte teeth type are 
finmltaneomly орен Но rng etch lever mutet convenient to the aer, The eteh 
шг operates E уынан, c extension of the hand grip engaging nether of tro notches с n the 
оа to eis the datel ever ine desred postion 

“Te cite ere 13 pit S of tht hand clutch fer, und is connected by а linie to 
а ans Gt the power cheek forle. The Ше e one chi is dee the 
rie б bit beth сикез arc never need ebe Шо регу Го 
ила the mortig тош taking change dori о clangenver 
13 Kant adjacent o the dech lever the power interlock switeh, the purpose of which is 
do йе power to both e fie dive is dd io "anis The за fs 
png орев to bea cie crc batt rants by she action оГ a hoke Iag on е délen? 
SEE Rode арс alo ants the intemal spring te bresk б sich, 
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TRAINING LIMIT SWITCH (Plate б) 

16. One comer of the training buer supporting cast the bottom 
Be Mounted directly te imi switch, 
о уар cared ug arm of Which carries a roller which engages the top ofthe plunge. 


9 degrees, 
to normal, 


TRAINING RECEIVER DRIVE (Plate 8) 
Fr Tbe bearing of he mounting is transmitted mechanically to its training reeziver and is recorded 


Туз split spur pinton which engages the training race 
ZE ‘The top fxed half of the pinion is keyed 

to the vertical shat projecting from the bevel gear red ip the carriage below the 

raisers platform; the bottom half of the pinion movement The anti- 


Jacklash device embodied In the split spar pinion ‘spring acting on both. 

backlash feeling to forse the teeth of the two halves ont of alignment, thas taking up any wear or 

lewranee on che teeth of the pinion or the 

So trom the recording pinion, the operating gear for the receiver drives through а pals of bevel 

Mem бе ро theincinad shit, connected by a flexible coupling to anoder i 

Wee, wiich cares a venier coupling, From the upper EE 
Ан aL is connected by another flexible coupling to the shaft cared in фе t 


ied, САБО “Hat” © 
e receiver driving shaft pases, 
laco f 


(Amendment DI 


23, The elevating gear Ins the sume characteristics e tho training gear, inasmuch that the complete 
шрын Ix ie ing gear в repeated for the devant gear. The worm Какы ar pon ie 
SIBI opposite band as are the hand drive gear box and the main еш к D box i 
тоова on the left side of the carriage so 
Connected y s similar coupling по de waa sft of ths wor Be бох, the latter being situated 
Suspen ба Cums, "Tie devating piso meshes with an elevating arc attached to Че 
{Underside ot the left gun easing. 
чы оа gear toa casing is sub-divided by an од seal fitted in the output shaft lover he 
ш there isan upper and a lower ОП bath, and exch is provided wish an oil М e 
Hang otier ОП ing ad drain pugs ace raed о пену to provide stable pesos БЕ 


elevating driving motor 
м. Tha рок ix scoured to the top of the reduction gear box, which Ше Iorizonialiy in, he 
С Те ret Ke fo Ше carte ee oe the cune té DF 
cleat gra rn, However: ета permissble ative 
fhe airing gar vti Lio guns end Часот in elevation i kas йыл 180 degrees, they are unable 
Se пунио er erue Su of sector, A sector cond switeh В no, teres, ted o the 
Зена motion. 
е gear Бах transmitting the dive ftom the lower universal coupling to the hand 
35, The bevel get Тыс 90 банов to the main grat box, that its input shaft 
без vertically as bore 

The acini pover ie, gd ve, tts ad interlock switch is identical with tat 
described for thet gare. 519. 

ibd forthe training ur ді directly by nipples on the box, and tot by 
remote connectens as in Че training ger 

cte cornet EE f order to provide balanced elevating erts, balance wate 
pics рро to Ке ear of the нс casing o each gun, and weigh about 

‘The overall gear ratio from molor to guns is 253-2 to 1. 

ТИ vert Кеш ratio from elevating handles to gunais 96-8 t 1 


ELEVATION AND DEPRESSION BUFFER AND LIMIT STOPS (Plate 4) 

Jê The elevation and depression buffer is secured to the carriage on the trainer's side of the leveling 
See common фойе ended teg spring recovery Буре, The projecting ends 
AERE ote gage wh te elevation and depression Hiit stopa Ged te e о © 
Je bring Ше ge gry to rest at 90 degrees elevation andl 15 р 
E E 


(CHAP. 2. TRAINING BASE-CARRIAGE TRAINING AND ELEVATING GEARS D 


ELEVATION LOCKING BOLT (Plate d) 
2î. An elevation locking bolt is ttd to enable the gun casings to be locked in elevation fur safety 
during such operations as the exchange d barrels The bolt passes through the left side of the 
Carriage and cagagesa hole celled in the ekating ate. Tt is operated by а hand lever situated 
Snvenient to the layer right hand, the hand lever being loeb! by a pin. 


ELEVATION AND DEPRESSION LIMIT SWITCH (Plate 4) 


an Itis 
ted by a small cam rotated through a 3101 of the 
component ‘When 7 degrees tom the 


eere obit, 


Ug бавовна o 1 
dpt spur plaion which engages withthe main о pinion. From he qii pur pi 


operating gear for the recaiver drives into the bevel gear box secured to the carriage, where a cross 
tcomccted by flexible couplings and incorporating a saw toothed vernier coupling, drives 
nto the elevation receiver support bracket secured to the left side of the carriage in front ot the 
"The elevation receiver (type CM mark 1® өг 1**] is mounted on а prepared surface 


Те а в е сан de ig doas wet i the Sevan Neve 
теши. Ta grave E sees dive ool х Ss 
ee á 
e ingress of water inta снаа ој EIERE 
"od no hi o ee 
Se the нет and is bracket, То eau misit. 
Mit d ni e ed eren the ino the pking 
(Amendment No, I1) 
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Note + For deich setting gear see Dingrem 4А. 


Diagram 5. Elevating Gear 


‘The extension of the 
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Diagram 6. Firing and Safety Firing Gear 


(Amendment No. 11) 


CHAPTER 3 


FIRING AND SAFETY FIRING GEAR Ven û, Paes 0.10) 


1. The gear has beer designed to provide : 

(е pedal firing, in which the fring gear is pedal operated by the gunlayer ; 

19) joystick firing in which the fring gear is power-operated, the power source being controlled 
by a-ring trigger on the joystick; б 

(9 director fring, in which the fring gear is power-opcrated, the power soror being controlled 
‘by a firing trigger atthe director; 

(d) the fring of both guns а interrupted whenever the line of fre approaches an obstruction on. 
‘he ship's structure. 

“These features ace provided as described in the following paragraphs. 


PEDAL FIRING [Diagram б, Piate 9) 

2. Tn this form of firing the operation of the gun fring mechanisme ie initiated by a firing pedal 
"m a bar, pivoted on tink, which in tum is pivoted on the platform. The other end of the 

Bar is connected to a lever, the boss of which forms one half of а lost motion coupling. The 

Of the fring pedal is thus а combined vertical and lateral movement, and requires to be 

Suey (о provide abont 0 derez заб ofthe Intermediate tng hatt о 


‘The other half of the lost motion coupling is carried on a short shaft carried in а bracket on the 
Aen of the carriage; and the shaft 14 Joined to the intermediate firing shaft by а muff coupling, A 
ever extension of the muf carries a double lnk, which is connected to ore end uf а return spring, 
‘he other end of whlch is connected to the Selen, 

Curiad on Ме intermediate fring shaft is the sliding cluteh member of the safety firing clutch, 
ich is fine to slide on the shaft but unable jo turn independently of the shaft. Normally, the 
ding clutch member under the influence of the dutch spring engages the fixed clutch member, 
ict is unable to slide but free to rotate on the shaft, A lever extension of the fixed clutch 
Member is connected by a link to а similar lever pinned to the firing shaft. 

“The fring shaft projects in both directions across tho front of the carriage, and carries a small 
lever at each end ; from here onwards the gear is duplicated, one set being feted each side of the 
Se, A horizontal spring coupling rod conaects each of these small levers to one arm of a bell 
‘rank lever 
3. The vertical firing rod is connected to the other arm of the Dell crank lever, the rod being 
‘appr n a bearing lok lihris gar of the fring эра E 
fied with a length adjustment eye, ard а spring ie fitted between the bearing block and a collar on 

"the rod to restrain the той downwards. The rod terminates above the bearing block in a wedge 
D sides under а топат carrie in the vake end of a tiring arm, pivoted ina bracket secured 


* There should Ec а clearance of 0-01 in, between the adjustable tappets anc J р 
блр О це с ск ысу 
fire" position, These values should be obtained when the intermediate i shaft rotates about 


fire the guns. 


JOYSTICK AND DIRECTOR FIRING (Diagram f, Plats 9) 
“5, Depending upon Че postion of the ко укіс, changeaver enit, either the pistol t the 
їн: or the tigger an the Joystick enorgses a solenoid, which engages a power firing clutch, 

“The power ring clutch relays to the intermediate firing shaft, through a lost mation couplings 
part ol le movement imparted to the clutch by a constantly rotating electric motor, the total 
вы amounting to appronimatey 109 degrees rotation ef Ше intermediate Sring shaft. Tha 
шшшде: of the grat ased, and Ha action in these two forms of fring, is then the same as in podal 


. Bos D м 
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TOWER FIRING MOTOR AND CLUTCH (Diagram 6, Plate ) 


5. The power firing motoris a Fp. 220 V. D.C. totally enclosed motor, which rotates at 1,750r;pm., 
and ie secured in а vertical position to a bracket on the front of Ше carriage, Tris отс t the 


“GA. ‘The power iring molar for the Mark бе mounting 
айпа це industion motor mnaing at 1700rpm Te hasa diet Gn” pole avi 3 
ЁШ oad 0.6 ampe” x 

(4001/35 eeng No. 8) 


T. The Miel section contains the two start left-hand worm redaction goar, driven through ihe 
тй coupling by the moror, The worm shalt й supported in two al bearings, ne nthe ace, the 
Serin te але piate, te tcr ale сил an oil wea Th ита wheal cred on 
Spines о the ronalng sha, о whi ei secured by а mut and locking Washo 

The running clutch member of a raichei ко catch i formed sold ni the runmingstaft, 
‘the whole being supported in two Ба beatings. ore inthe E end cower арй dhe ote in the Sang 
‘mid-section. The runing member projects iato the righthand secl oa of the easing, and reta 
Dec о carry а ball bering. 

З, In the righthand secon, and surrounding the runing member but ес to the midsection 
SÉ аге isthe ей enma уйме, мс ro rad апе opposes eer ot e iran 
А clutch shaft carried in two ball bearings is contained in the right-hand section of the casing 
A spigot om the lett end of the Shaft 38 етей in the ball bearing in the recen el the runing cheek 
такт, the oiler bearing bring їп the tight end pinte. The Hgh cad рше ани сш te 

{eal wich tears on a шере itt an ha Чай. 
ue date sladi slo or part ff gh, сай pine having a raised projection war 
йз той end, The shit extends through the end civer, and carries in the tomma рат a op 
ойе eal te 
Rectal "eem INTE 
^ the dig’ onte obi asset АА aah Ss ts Є about 45 
ее mide by re. 
‘the olutoh shaftin the coupling diso by moving the шї shalt back (i.e. against the diretion 
: fring movement) one spline relative to the coupling dise." 


te i d вр. 440 valt, З phase, 00 а 
E pb 


(C. 03750/50—A.F.0. Damien) 
ته رهست‎ ны US ар i Le at Ee 
game are about 80 degrees clockwise behind those on the бей cam plate, A Hp of larger diameter 
is provided to the пија ct the siding chaich member, and the right-hand of the later y сш with 
Ewe doga similar to а dog clutch. 

Mounted on the plain portion of the Б shaft is the holding clutch, whichis free to slide on the 
їшї, and inside of which the shaft is free to rotate. Two keys on the outside of the holding eitten 
alde in two keyways in the casing, and so prevent the holding cinch fom пан The ide of 
‘ech is recessed to accommodate а cong spring B, the other end of which bears against а Washer 
which, їп tum, boars against the projections om tha splines ofthe clutch alt, ала а tds keep 
the clutch to the riehe under normal conditions. “The outside of the сіно reduced in diameter 
to the ridi, and is grtoved circamierentialiy, to engage the pits of a clutch fork, keyed to a шен 
реги shaft curried in plain bearings їп the casing. АП ol seal ie ite athe lower bearing 


Actiox or Ситен (Diagrams 6, 7, Pate 9) 


Diagram 7. Operation of Power Fring Clutch 


10, The lett dace of the helding cuteh is eut with two dogs of smaller angular dimensions, but simlar 
Хо those оп the siding clutch member, and normally in line with thoss on the latter, The outside of 
the cluteh is reduced in diameter, and threaded to receive the retaining sleeve, which is screwed on 
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and locstod by а sebscrew, The retaining sleeve is reduced in diameter intemally at its left end, 
and takes over the large diameter of the siding cluich member, This males ene assembly with 
the holding chteh, but with such a clearance that the dogs of both clutches can be in line and just 
tear ot each other, in the normal position. 
11. With the motor running, the worm and wormwheel will be driven through the muff coupling, 
aod will therefore rotate the running clutch member continuously, ia a clocewise direction (viewed 
fromthe right end of casing) ; the rest of the gear remains in its normal position, ав described above 
and as shown in Fig. 1. 

Jf tie cluteh operating shaft is now rotated anti-clockwise (viewed from above), the holding 
erh wil be moved 1 the left (X) against the acti As the dogs of the sliding 
‘teh member are in live with those of the holding clutch, as soon as tbe clearance is takea up, the 
‘Siding clutch member will be moved to the left alo, against the action of spring A. 

ЗИП engage de п teeth of both dutch members and the sliding clutch meraber will 
shot а ши) ig a ша hee shad pete 
i ring pear (aw Fig. 

Аз the angle ої rotation reaches 90 degrees, tho dore of the sliding catch member vil come 
into Tine with the larger recesses in the holding clutch. At the same time the raised came cn the 
Siding clutch member wil ride up the similarly mised cams an the fixed cam plate, and before 
‘caching 105 degrees the aiding clutch member will be forced to the right, asaisted by spring А (ее 
Без 

Аз the ratchet tooth clutch is disengaged, the return action of the fring gear would tend to rotate 

‘the clutch shaft, and hence the sliding clutch member, in the reverse direction back to normal This 
is prevented by te doge of Ше aiding clutch я catering tle revemes in Ше hokling dutch, which. 
are now in alignment, srl thus keeping the gear in the firing positon, although the shaft dex rotate 
about 10 degrees until the sides of the dogs are in engagement (зе Fig. 4) 
12, the solenoid is mow deemed, spring В will tst taf and force the holding dutch to the 
right, resetting the clateh operating shat, and withdrawing tbe recesses of the фору of the sliding 
‘Gulch member, so leaving the heter fee to rotate. Tie fring gear retur action wil! then cause 
the clutch shaft and aiding clutch member to rotate bask to ther erignal position, the projecting 
sop on the coupling dise coming against the stop on the right end plate 

‘The dogs on the siding dich member will again be in line with those on the bolding dutch, 
Ui whol ear Wl be in тайпа for а recon of the same суйе of events Wherever ME 

аон ба сет 

The chteh жай, through a projection on the outside of the coupling div engaging a similar 
grojection on another dise сите} on the intermediate liring shaft, races the latter 

‘This shaft erters the differential box, and from thence onwards the action is the same as in pedal 
fring wherein the pedal shaft similarly operates the intermediate fring shaft. 

13. Ene Tose motion couplings эте ei so that in joystick or diretor fring the pedal does not 
‘when in pedal fring, the clutch shaft of the power firing daa js not ло 
fole In some mountings, particularly those fitted in aireraft-carriers, it has been necessary 

о 

Win the alternative arc safety Пл 13 achieved by electrical means only and would not 

[prevent manual ing in à dangerous arc. 


(Amendment No. 18) ве. 
EE 
тебе Si can be reared on retuning to fring око А О ау to riens the foot pedal, 
"whereas in ‘director or joystick firing the pistol or trigger may remain pressed and fire will be 
ы AS 

врат of м fing ін achieved by disengaging the вай flint ев. In айу form 
of firing, the connection between the intermedia shaft and the firing shaft will be broken, 
LEE 
ER 

To define the firing zone, it is necessary to provide inputs to the safety firing gear from both the 
Passio cd ing ieu 
15 Ты elevation. component is obtained by Unk qur connected tothe elevating ae (iis КаК и 
EE 
SE АЦЕ 
[ту іл порано й дк Eer аа eller мы е да re qid of пр 
Ke at te оо по З roler traina round wah і а T 
EE 
e E 
ES E EE 
ү 

A roller guide arm is connected at one end to the lower end of the spring plunger, and its other 
кай pete ond Eege 
ipe EE 
RE 


шиккинил Вох (Diagram û, Plates 9,10) 
JI. A bevel gear type differential is contains within the box, and its vater elements are driven by 
bvo quadrants splined 10 the two shafts previously mentioned. 
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The input irom the elevating are is connected to the elevation component quadrant, the testh 
of which engage with a шоп eut sid wih the lek utr Cement of the diferenta, 

"The input trom the spring plunger carrying the cam roller is connected to the training component 
‘quadrant, the teeth of which engage with a pinion сш. solid with the right outer element of Ur 
ferential. 

"The sum or difference of the two inputs is thus driven to the centre element of the differential, 
lcs comic by a shat passing freely though the entre o the right outer ешеш to a clutch 

ing cam. 

The clutch operating fork, which disenguges the sliding clutch member of the safety firing 
clutch, is pivoted ia the differential bax, end carr a roller on ts lower extension. This roller travel 
round the periphery of the clutch operating cm, eng made to fw Н contour by th restraining 
action of the etch spring. 

‘Tae contour of the cam is circular on two diameters, the larger diameter disengaging the clutch 
and the smaller diameter permitting the church spcing to engage the chich. 

18. An extension of the pivot of the clutch operating fork carries a tappet kver, which operates a 
vertical tappet rol, which in turn operates а switch, This switch is 30 arranged Hat 
Se Фа b тари. ds cil wh soe Ls compen, wd ien the th н 
disengaged the сйс is intern ‘witch, which is single pole and spring condraimed 12. 
“take, isin series in the circuit energising the solenoid. 

19. A small lubrication pump cam is fitted on the same sheft аз the clutch operating cam, and it 
oscillates а small ой pump which suppbes oil to the gravity feed box for lubricating the gear inside 
the differential box, 


Actos оғ Sarrry Рамно Gean 
20. Components of tho elevating and training motions driving into the differential prodace a positive 
or negative rest in the centre element of the differential. When postive. the clutch operating 
Cam is rotated so that she roller is in line with its lesser diameter, and the safety firing clutch 
is engaged by is spring аг the same time the solenoid circuit is completed through the resetting 
switche 

cu et пари te ae rotated stat the rolar in Jine with e eg ite, tnde 

ty firing clutch is disengaged by the clutch operating fork ger the action of its spring, 

at the sumé Gne the зали creat в broken, fe the esting seth. 

‘Whe Ше line of fre 1s la te fing zone, che outpat of the diflerential wil be postive. Tf the gun 

enters а non-firing sone, the output of the differential will become negative, the detch will b» 
disengaged, anc the fring gear from the fixed clutch member cawards to the firing arms wil be 
returned by the combined actin of the vertical firing rod springs and the retum action of the gun 
firing phingers. 
21. At the same time, the resetting switch will the circuit to the solenoid, Ifthe fring 
бесе a being controlled Ьу «мє the E Dër te solenoid ws 
e-energised and the power fring clutch disengaged, The intermediate firing shaft and the sliding 
hic eter of he rer fring ге wil returned to the rorma postion by ths con of he 
return spring on the saft, until the stop on the coupling disc engages the stop on the right end pate 
of the power Ging catch, The сый gear hes row been reset to the normal position, агер! шг 
the safety fring clutch ix disengaged ant the solenoid circuit broken. 

the gens are elevated or the mounting is trained to return the line cf fre го a firing zone, the 

тоет will leave the larger diameter of the clutch operating cam, the doch will engage under the 
action of the Кис spring, and the resetting switch will eamplete the «гош to the solenoid, under 
fhe acion of es awn реа Thee i other the director рої ог the Joystick trigger has been kept 
pressed, the compiete cycle af the ring operation will commence as soon as the solenoid circuit is 
Completed through the resetting switch. 
22. In pedal firing, however, until the pedal is released the dogs on the sliding clutch member of the 
safety fing clutch will remain ous af fine with the cesses or the xed dite member. When the 
fam has rotated to enable tho clutch to be engugod, tho spring wil oaly bring the dogs of one half of 
Че cel into contact with the dogs on the ther kalf, 

Ла pedal feing iti therefore necessary to release the pedal and then operate it again before firing 
can be resumed. 

Notes (2) The retum action of this gear is entirely dependent on the action of certain springs 
V TEC tendon sott s intra Caley dui igh nanan rm. 
be achieved to prevent stiffness of the working parts overcoming the foree exerted 
by he springs. У 
(0) To ensure safety and to release the breech closing spring tension, the breech should 
normally always be kept closed, otherwise at depression, or wih а ВЯ on the ship, а 
round may aide clear of the rammer daws into the besch cven with the safety lever 
af the “trigger held ” pesition-—with sufficient impetu to ciesa the raach and fire 
the gun, 


18 When checking safety firing aves it is mast important that the clearance distance (ser 

BR, 292, Appendix 17) from есен obstruction should be checked for pedal firing as 
well a electrical fring аз maladjustment of the resetting switch in relation to the safety 
fring clutch coald lad to a sale clearance distance established by an clectrical firing check 
being unsafe in pedal fring. 


(Amendment No. 12) 


= — 


CHAP, 3, FIRING AND SAFETY FIRING GEAR [3 


28. | Im some тайпада, partirularly in aireralt carre it has been zeen to provide alternative 
га arcs beatae of the exstence of portable obstrustiens. 

The adiitional safety ring gear to achieve this is called safety firing 
gear. Tr suth cases, the pedal iring gear bas been disconnected, a, inthe Мета arcs, ЗИМУ 8 
мелей by elected means only, which would mot prevent fafa ring n а prohibited some, 


SUPPLEMENTARY SAFETY FIRING GEAR 
ЗА, In mountings fitted with supplementary safety fring gef, he normal safety fring gear cam в 
EE 
Florence tothe potable eech 

An дій ку fring gear training cam rail ie provided to operate а switch on the mounting, 
‘the contacts of which are in the Bring зо Geet and the circuit is thereby opened when the 
mounting is trained on beatings dangerous lo the portale obstruction. 

Where desirable, this feature may be supplemented by a similar device in the elevation motion. 
A cam fitted to a convenient shat inthe elevating sabty feng gear dive, operates а Microswitch, 
fhe contacto of which ate in the firing solenoid мі 

“The two switches, vien both are Пе, ae wied In paral, so that when the mounting is ut 
sso ring LII obtain, Ва Gera ng 
‘arrangements эге rendered operative, Variations of this supplementary sey tring gear have been 
‘developed to stt parielar applications and аге described below. 


unas Fue Acnoss Тик Pen Dici 
25 Introduction of the angled ight deck on certain віта carries, necessitated the removal of 
EE 

Та eder Cat armament on (е starboard side ofthe р осм provide cover far that estu, it 
DEE ight deck atl angle af 
EE 
sight with the usual structural safeguards laid down in В.К. 292, Appendix 17, Table 1, Paragraph (a) 
{tot ony. 

The supplementary му fring gear, consisting o both the training and devati portions, s 
arranged to ur tal, mben operating айтай, Che gans сапа! re over the fight dede at карз of 
vain tulov tiat which e netcsca i provide а rc denne e 17 ft. Bincat 101. 9 ода 
око the mounting, The arrangements are such that the normal state of the onting in with Че 
EN 

А foot operated spring loaded switeh at the aimer's position, short circuits the supplementary 
utes tng ge wen person thie ака he Might deck 1 granted by the ну Фр 
SE gen by asus d a pons order lamp atthe air p 

‘As aditional switch, fed with a Castell typo loc and special oy, and wired in seria with the 
dos operated switchs Ней atthe amer postion Ths specia] key canaot be witha when 
Ae etch closed, and is normally kept оа the Officer of the Witch субота, 

‘Under action conditions, and during issive fring across the flight deck, the traîner is able to 
‘open the switch by means c this key, and Ке Aring at his discretion. 


Semer Рюопетох 


ê In ships ted with аз operations room periscope, which would, when erected, obstruct part of 
ie fing are, supplementary safety fing gear is БОС open а sich in the feing civit at all 
nales of elevation over the training are which extends 12 degres from the nearer pan o each side of 
‘he periscope, during the time that the periscope 5 тей. 
The mounting is fitted with the taining portion only of the supplementary набу fing gear. 
їп parallel withthe supplementary safety fring switch on the mounting, isa switch at the periscope 
inon wiih js normaly eed when the penscope is lowered, Thus the ing renit remains 
hrowgh tha arc unl the periscope fs Fused when beth switches wil be open and the Aring 
Aen 
The periscope io arranged to break its switch, not eas than half a second Before rising into e 
denger ve. 


Wan Аваль Реотастох 
27. Where a whip serial or an emergency transn 


iter ita а sch а potion that when sige it 
endangered by gunfire or gun blast, supplementary safety fui ear іо provide protection 
dor Uis portas ae 

The mounting js ied with both the training and elevating portions cf the supplemertary e 
fuing Paras Kr Ut rar i uii та аер e aeta wil die 
Ait lad dova ia DAR Ab, Apne Ì7. 


ARO, rann Amendment No, 12 
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When the aval isnot rigged, the supplementary ety ring gear on the monnting ts overridden: 
by a patent keylock weh on de mountas, which oe parallel withthe supple montay safety Aring 
эш: bites. This эрии kay cannot be evtrcted when the switch ре, ang a tally plate 
Silent to the switch on the Mounting warns that the swich must be kept on the Hazards board 
When the aerial рб. 

A prominent tally on the whip aerial тюш, draws attention to th feet that care must be taken 
to ends that the key of the overriding switch а the mounting is on the Hazards board before the 
Кет 
28. In some ships, due to pendant obstructions to the line o fire, апа because of the alil of he 
aisting salty йиш кеш io deal with such struction, has been mocessary to restrict the maximum. 
занда to elevation belew the standard ФО degrees. Та achieve Ма, the Мор on the elevating anc 
fas Been repos tioned а necessary, andthe cart operating the Ümit sth has Deen modifed to sit 

Care should b> taken in reassembling modified cams on these mountings as they are not symmetrical 


Rocker Frare LAUNcnens 
29. Mountings fitted with Rocket Fare Launchers need additional safety fring gear for the launchers, 
‘An additional cam rail is fitted around the base of the mounting, ard this cam тай, in conjunction. 
with a roller on the mounting, breaks at dangerous bearings e switch whieh is inserted in the current 
ру to the fring рағы інт, The атлета being at xed angles of elevation, no elevating 
[Ay fring gear io required. 
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CHAPTER 4 
OTHER DETAILS 


SECTION 1. JOYSTICK AND CONTROLLERS (Diarran 4, Plats 11, ума» 16). 


1. Joystick operatio is provided to enable the mounting to be power operated in the event of damage 
ta the emplifer, the director or the sensitive magellp chaine ТЫ equipement in EE 
With associated controllers, the ип driving noirs, the metadyne set its starter and contr pane, 


‘THE JOYSTICK 


2, The joystick із fitted an the left hand side of the mounting directly behind the elevating handles. 
oz the vertical axis and twisted about 
‘heir herizantal axis simultancously, mounting speed being dependent on the angular movement of 


Tute Оғвлпон 

3. The training motor is operated: by rotating the joystick handles up to 2) deeres right or left ibant 
ie vertical axis of the clamo. The joystick handles are Dsg a bracket to a tran 
{ube whieh rotates in a supporting pedestal, To the training tube В attache! a quadrant vi 
тота the pinion of the training St The handles are returned о he cent positon by в 
mium spring. 

Балатон Oruro 

+ Tie elevating molor is operate by twisting the Joystick handles 'up t0 30 degrees in either direction 
EE 
and pinion to the elevation controller, The Капез are retumed t» te centre positon by a 
таз spring. А balance weight 1s ied tothe чаза of te elevation вино to Palance 
ihe eight сію vee ods, ete, and us proide ија ers st tae hdi elevation 
bd Меен eben 

5 Provision it made to house the Joystick handles in а vertical postion when itis desired to operate 
the monnting by hand using the ckvating handles. А locking cate is ako proviced to lock the 
elevating lanes when the Joystick i in ue. 

6. firing switch is ted to the right handle of the joystick, and the trigger is pressed by the 
fest and stand Ingers of the right had, 


THE CONTROLLERS (дири й, Piate 1) 
7. Те controler are dential for training and elevating and are interchangeable. Each controller 
ns two section of sidatce which Ee two sectione wil be refered 
doas the main and auxiliary controllers because of with he main and auxiliary 
Yariator windings of the metadyne Set From it will be sen that with the 
hangover switch tu Joven position, the output аму calis deer The mcd 
main variator winding ic thee contacted İn seriea with the main controller across She slips DC. 
supply. The joystick postion of the change-over switch alo connects the metadyne auxiliary 
Зм winding in seres with the auniliary controller across the metadyae ош & 
Zeng of the on push button on the mounting closes the зарру contactor, this exciting the 
airing and clovaing motor flds aad theoyotide main controles dci. Movement of thejojstide 
‘the raining or elevating direction operates the torresponding main and диму centers 


3. The pinions of е controllers, which are moved by the quadrants of the joystick, are each keyed 
чө the ead of a spindle protruding from their respective controller casing. Ол the opposite end of his 
spindle i keyed the contact inger carrier arm, to which are scoured at cach cmd a pair of finger 
paints br The main resistance and ai of per contacts or tin ту інно At 
the centre of the carrier arm are two short arms, Carries an insulsted pin for operating 
the ялар switch for opening the auxiliary сопот circuit. Directon of rotation of the 
decides which pin operates the switch. The spinde мода through 83} degrees either sue of the 
‘antral position to obtain, fall speed in either direction. A centring register and вор at fll 
displacement are provided in the controller. 


ES 
E c ер аы 
BEE ee 
SE 
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With cho feet fined contact, and the main inner finger contact with the inger segment, Further move- 
ment of the spindle reduces this resistance in steps. Each step is equal tn 1-8 degree, there being 
Jüsteps. When the spindle has rotated approximately 38 degrees, therefore, all the variable resistance 
in the main cortrel circuit 1s cut out, The irs: half of the joystick movement this gradually increases 
‘the main variator current, suiting in gradually increasing metadyne output current and cot sequently 
in gradually ireasirg torque rors the gon driving motor 


зитен 


me e 


AUXILIARY MAIN VARIATOR 
Ken WINDING 


Diaen 


AURILARY млн 
COMTPOLLER жоктар» 


Diagram 8 Joystick Controller Ces 


Ausilisry Contraller—" Оу" Position ta " Hadisplaconen " 
10, Whilst the main variator winding current is increasing, the auxiliary controler maintains a 
constant resistance in Ше metadyae ту variator circ, and as Shis winding 1s connected to 


ont of balane», recoil or windage torques vary while ths joystick resa 
the necessary torque is from the motor with very lite 
feature leads to easy control of the mounting at creep speeds, 


^ Half" fo" Fuit" Displacement 
11, Foe further movement of the joystick and hence the spindle, the Ringer contact Jor the main 
eigent leaves the last fixed contact. The finger contacts for the auxilary control cireuit 
“ make ” the auxiliary control cirevit, the outer биек contact on stud 20, and the inner бараг contact 
[йе ры per, E із тайш inergased in 18 кы, ach Чер calf 1-8 
degrees, reducing the effect of the winding, the main variator current remaining unchanged at its 
maium value. The excitation of the auxiliary variator winding is gradually canceled until the 
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spindle has rotated through approximately 68 degrees, when, al the resistance Das been inserted 
A further 11 degree movement of the spindle and the snap switch is operated by the pin on the carrier 
‘arm opening the auxitary variator circuit, The maximam inherent metadyne output curent votage. 
Characteristic is then obtained, This тега in the mounting attaining maximum speed. 

12 On returning the joystick to the contral position, the reverse sequence of operations tako place, 
‘he min variator Lat opened when the joystick is central. 


SECTION 2, SIGHTING GEAR (Diagram 9, Plate 13) 


13, The mounting is equipped with 300 knot eyeshooting sights for use of the layer and trainer 
‘when the mousing le being operated in hand contol 

Те addition, a pro gunelght, type б, Mark 2, i Sted on a spacial bracket on the laye's sida, 

"hen the mounting is being operated by the joystick. The 

п ballistics, i mounted on the shiek 


SE 
GE 
EE 
iting of onger bolts, thet penetrate into the ized: de E et ThE 


1300 yards = (G. вві, Amendment No, б.) 


ADJUSTMENTS: 
14 ( The eyeshooting sights are adjustable for line by elongated holes in the plate supporting the 
теш bead sight. 

(0) The eyeshooting sights are adjustable for elevation by the screwed posts carrying the rear 
ede After alignment of the sights has buen obtained, the cap carrying tho porte should be rotated 
approx one turn зо as to raise the beads to provide tangent elevation adjustment, a stop being 
‘provided to limit the movement of the cap. A spring is fitted under the cep to prevent it moving by 


(9 The gyro sight is adjusted for line and elevation by eccentrle bolts in its supporting and 
mounting bracket 

Tote: А set of special adaptors is provided for we in the gua for sight-testing purposes: 

Where hese have not already been received, Оку may = obtained frum GED., Coventiy. 


SIGHT TESTING Diagram 9) 

15. Sight testing should normaly be cared out оп а disant abject of not less tan 1,000 yards range, 

а were tia not poete tho igit нац diagram gives the Дона Маска tho кл, o d 
Tores and the ама ofthe thee sits fom which x suitable board may be contruted fer 

‘Foard testing ofthe sgh. os = 


M 
Ee T NS 


18.) Qux that the ond type 7 slt o e sit фе "7" te end ot па i 
Барин ue craggy айа иш ee pe^ onthe en mong o pe 
ш on he Junction ai 

о о таскагы фон р кзы д 
sensing he tangent tlevation scat of de sieht. 
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(68) Soe that the range switch is set to 1,200 yards. 

(fe) Switch on main supply, and set the temperature of the day (switches оп the regulator unit). 

ft) Switeh on the gyro motor and spot lump switches, leaving the crcl lamp switch to " off, 
puero perdete mal ye 

Adc: The Sle" may be wed instead of the “spot, when conditions are favourable 
(euch us when the stip rolls sufficiently to move the "ipot ^ relative to the gun} 

the bore sighting telescope in the gun and lay and train the gun bore on to the object. 

mae rupi le е д и ney ee ол ie 

provided on the sight mipporting bracket. 
Notes When using the sight testing board, at а distance of 30 feet or under, the field of 


view stop (to be Get in the transit case) should be fitted over the lenses before making 
final adjustments of the sight, 


SECTION 3. COOLING SYSTEM (Piste 14) 


GENERAL DESCRIPTION. 
17. The guns are water-cooled, the barrels being enclosed by jackets through which a constant 
Яук of Water is circulated Би means of à centrifugal pump. Ihe pump is driven by a 0-8 hn. | 

“17А. The water cirenlating pump motor for the Mark 5* mounting а hep. 40 volt, 1 phas 


D cycle squirrel cage induction motor running at 1715 крш, Tt has + direct on’ З pole switeh 
for starting. Full Joad 0-88 amps, 


The immersion heater forthe Mark 5* mounting is controlled by a 2heat switch vith 2 ff positions: 
Те switch is wired to connect the hecter elements in deta or star, te fis position giving З 
output and the second (KE output” 

(G. 4441,80.—Jmoninet No.8) 


Ре limited fro the system. 

Care shouldbe tke to cse that the immersion heater i covered with water before switching 
са the pump motor ‘Except in emergency, only Sesh water should be used Dr ling the учите 
Should other water be nsed, it should be drained off at the very frst opportunity, and the whole 
system theroughiy shed wih ай water before finc fling wth fresh pees 
19. His of reat importance to ensure that the supply ead from the punp is connected to the reat 
ре an the gin Жел. Fallas (o mer ШП uy ненг ien olg a иши. 
han air look. 


THE PUMP (Flat 14) 


20. The pump impeller is screwed on to an extension of the motor armature shaft, and a square 
Pet prided in the inpeler to faditae ашату. Ths pump Ee 
by a veallng sing, aginst which є rotating carbon ri а spring loaded rubber 


Sansa bie PO ALTA: 


CHAPTER 5 
THE RP. 5) METADYNE SYSTEM 


SECTION 1. THE SENSITIVE CONTROL. 


FUNCTION OF SENSITIVE CONTROL 
1. The sensitive conor provides a means by which the power unit on the mounting is mace to alig 
Че mounting with te шиење High e mamiip пана are wed Чо mean do 
misalignment of gun end director in magnivude and directon in terms of an alternating EMF. The 
‘mounting i operated from the director as a nora 


MAGSLIPS: GENERAL 
2, Two transmitter magslips are provided at the crestor and two coincidence transmitters ар the 
Tor each motin, а, training and elevation ; опе coarse agli at each position, providing 
‘he ech when the misalignment ls lige and the other pair of fine magsips giving greater accuracy 
‘when the табла is small. The misalignment signal is only takea irom oue pair at a fire 
for each notin, à relay in the amplifier automatically changing fom coarse to fine ané view versa 
at the appropriate tine. 
3, The musgslips used for auto operation have a single phase rotor winding and a three-phase delta 
connected stator winding, the stator of each transmitter magiip at the director being connected 
By three wirer to Че responding DEE йл, vinding a the owning Wih 
tho mounting and director zo in the same direction tach pair of magilo В lined up зо that With 
АС. ех@йайо of the transmitter rotor winding no voltage is induced in the rotor winding of the 
coincidence transmitter, As soon as any misalignment ours а voltage appears at the coincidence 
transmitter rotor terminals end this 4s Compared in magnitude and phase with the exciting veltage. 
ofthe transmitter magslp, The error measuring stage of the amplife produces DC signal whichis 
тарі бей ard phase-edvanced, and finally applied to the variator winding of the metadyne generator, 
"le magos are Finch type of special high frequency construction. Tae nominal working 
frequency Ё ТЛО) cyclesec. Ihe transmitters are Admiralty pattern 10428 and the coincidence 
transmitters, Admiralty ранет 10429. 


ые 
а О а od 
ао ол e знај 


VI = sin fy 
where YI = coincidence transmitter rotor voltage 
and ê, = angular misaligament of magslip in degrees. 
‘The maximum voltage at the coincidence transmitter will occur when the misalignment between 
че two magslips Is 90" and according to this formula the maximum voltage wil be 33 У. 


‘Note: This is only true for the case of 1 trarsmitter connected to | coincidence transmitter. 
For other combinations, the maximum voltage will be ess than 35 V. 


For amall angular патен of а pair of парә sin canbe taken Mey a5 
xopertong to Oy Taking into acount the пара gear ratbs and ako the voliags 
ES E E KEE 


unn — 
(o) for 40° fine maglips: VI = 5-5 4g 
ij for 380" course magilip: VI — O61 
Where V1 = coincldence transmitter rotor voltage for 20 V. at the transmitter and бр = angular 
EE Y 


5. This voltage is either in phase or 180° ont of phase withthe supply depending on the дене of 

Th pl ede вре шс e cto rts red gra he yo 
Which depends on the direction ol maalgnment. ‘This ls how the EE 
{nd righ taining or eraton and depression. 


a 
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MAGSLIP GEARING 
6. The magslips are geared to give the following shaft values:— 
‘Dearne 
‘Coarse transmission 380° 


Fine transmission 407 
Angle of rotation of the director or mosntng for one revolution 
"sf the тацы; 


витком 
EEN 
Fine transmission 40° 


‘With the magiips geared to give the above sector values, no loss of sector will our in elevation as 
the masimam are of movement ie within one-half of the coarse sector value. But in training, reversal 
of direction will occur, should misalignment between director and mounting exceed 180°. The 
mounting always endeavours to regain alignment the shortest way round. 

"A training sector control switch is provided to fadlitae reversal of direction of training of the 
ousting, эу that when the director pusass dus mounting Шаш! stop bearing, and centinues on the 
farget, alignment cen be regained the other side of the stop by operation if the sector control switch, 
te drive the mounting the long way round. 


RESETTER BOXES 
7, The coincidence transmitters on tbe mounting ate assembled in ratter bexes of watertight 
EE 
EE 
Be SE 
`тдрйрзреед, asd ie geared to the power drive of the mounting 


RESETTER BACKLASH 
В. Backlash in the gearing between the motor and the fine coincidence transmitter maglip mast be 
kept small to prevent hurting of the system. For this reason the resetter gears have been accurately 
Gxt and assembled. Whilst fi 1 dimet to t EE value of backlash, ard backlash should 
always be kopt as small as possible, it can be said that if tho total bacldash at the fne coincidence 
transmitter with the motor locked exceeds about 1 minute When естй to the mounting, ба, about 
minutes at the magslip, hunting i able to occur. 


SECTION 2. AMPLIFIER MARK 15M TYPE MD. 31 (гыра J, 4, Plate 15) 


9. "Tii amplifier of iha aingle ау typa now іл ану ше а th бабе, egen 
арбие ем reared toa Notions > A "and "together witha commen power supply park, 
Же ий on the ore chasis. Motion ЗА? ised to operate the elevation табут, while Motion 
EE 


CONSTRUCTION OF AMPLIFIER 
19. The amplifier unit consists of а chassis and а e case. This case houses а cradle carrying а 
lug board and то sets of rollers. The chassis нед with a socket-board and runnors that rest on 
fhe rollers in the csse. The socket-board and plng-boanl are accurately aligned so that when the 
аза is pushed into the case the two sets of contacts engage smoothly Hair pia " type spring 
Contacts are used on the plugs and the movement n the spring is saficient to allow for light groer 
{in Ue alignment (see Photograph 4 for view d plug) 

11, The chassis is made up of a front panel welded to two side members forming the renners. А sheet 
steel plate is carried on tap d the runners and accommodates the transiormets, valves, condensers, 
Tisarees, че. On the front pind are mounted the instruments and most of the control 
potentiometers and switches, the cof which are described in Section 3. 

Locking dips are provided at the front for clamping the chassis when itis fumly pushed home 
and enfety сакање are provided to prevent accident when the chassis is being removed. The catches 
‘check the chassis when sufficiently withdrawn to enable a frm grip to be taken inside the chassis, 
The catches must be released by hand before the chassis can be fully withdrawn. 


FUNCTION OF AMPLIFIER 
12. The main functions of the thermionic amplifer are :— 
(а) to convert the A.C, signal voltage from the magsip coincidence transmitters into a D.C 
output currert depending upon misalignment in magnitude and direction ; 
(9) toampliy the А.С. signal so that the D.C. output current is suficient to contol the metadyie ; 
(6) to provide pre-cetardetion of the mountiag which will operate ; 
to eppose overshoot when running inte alignment, and 
to prevent hunting or oscillation about the alignment position ; 


Photograph 3. Amplifer Type НОЗЕ 


CHAR 5 RP. во METADYNE eme з 


to provide automatic limitation of the maximum value of D.C. output current so that 
Tietadyne output current, and thus motor torque, is not obtained ; 


lé) to provide coarsejine change-over, 


WORKING OF AMPLIFIER 
13. The amplifier has four stages, The firat stage rectifica the A.C. magulip sina to а D.C. volt 
‘proportional tothe signal and wala to this D.C. voltage a pre-retar dation compotent, і а бариде 
pending spon the rete nt whieh the misaligament ia changing, The setond sag. amplifies he 
Жи stage output voltage and adds a further rate af change component. The third siage i a ferar 
Sage of amplüaton. The output sage converts the voltage senil recived Жош the previews 
Sage nto an output current depending upon шал in magnitude and direction and dapending 
‘Supe бегде a wiih liga egg, See 
WË description oniy one motion ie given ce eet motion is dendi 
Jed numbers. == 


PRE-RETARDATION 
M. Fundamentally tha torque of the matar driving the mounting must operate to reduca misalignment 
bat if there is to be no overshoot or undue oscillation around the point of alignment the torque must 
in addition be reduced and reversed when alignment is being арок 

15, Consider the mourting approaching alignment at maximum sped, The misalignment wil be 
GE 
тит asta. Ai la equipment must bs very e following а vey mall 
Паритет give АШ motor orav, the ampli: then saturating to prevent excede fore 
Without pre-tardation the mounting would therefore rar right through aligmrent wi considers 
overshoot. The reversed misalignment vould then drive бы wt back towards ligament With 
aider oversioot in the other diction amd the moaning would continue to ovate about the 
‘alignment position until bronght to rest by friction. 

16, Now if а signal is obtained due to the derreasing misalignment and arranged to oppose the 
кыйшай а ana revers the tengue Веб alignment ie race ie E, 
ere 
EE 
EEN З по п Y 
йч overshoot, the vorque to realiga it will be qulekly bulk ap. 

11. Preetardation is derived in this amplifier by means of а resitancecapacitor network IF the 
at steady, the capacitor pastes по current, but whenever the misaligrment is changing 
(Groviding the amplifier stage not saturated and є прак D.C. current i changing the apace 
Ж ао ві aut caren to provide the pre variation component. 


тэ SECOND STAGE OF ANPLFIER 


Nat —tarier impli пома with ent ee 01 mi сени for course el 


Diagram 10. Firs Sage Circuit 
aen ° 
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“Approaching alignment at maximum speed is not the only condition which has to be taken into 
account in determining the condenser value, Lining up from low speeds and intermediate speeds 
"must be considered. Also, the capacitor value must be chosen о give suficient phase advance to 
amp oscillations at the frequency at which she whole кунат повій tend to hunt. Toa malla value 
results in low frequency hunting and too high a valve in high frequency dither. 

18, The courte presotardation capacitor provides separate adjustment of thio amount of pre-retardatian 
applied when coming in from large misalignments 


AMPLIFIER CIRCUITS 
Frist Stace: Phase Conscious Betten, ant Partial Phase Advance 

19. This stoge contaira a doable triode CV. 1285 valve, the anodes of which are supplied with 180 V. 
1100 cycesisecond A C. from the same source as the magslips transmission system. In the absence 
cf any misalignment signal the grids simply receive a steady negative bias sufficient to cause each 
valve hall to condet В is asinum ор Tis а derived fom the et drop across 
the bias resistor inthe valve cathode circuit which socives halfarave rectified A.C. from the valve 
aged upon. Talc чної Бу Во capacitor in paral Yo give = reasonably ишу D.C 


20. An incoming А.С. та signal from the magslip coincidence transmitter is split by the 


ЕРШ cent a transformer into two antiphase componens which are supplied to the 
EA cl tbe эйе. ger Ec 
suds vokags УШ increase wile at of the othar anodo circi по ha azk, phare rid signal 
wil diminish. If the misalignment is reversed the polarity of the magslip signal will be reversed 
ni the die ороз the conductances of the tvo vale cats wil be reversed aso This provide 
Ze гейші Ihe DC bias wil remain. constant singe Ihe «отте лекс 
of the сшщ: valve, and tas the cathode cre, remaina seil constant under all gna 
onto 
21. The current in exch of the two anode пон consists of half-wave etd AC and the 
ide in either cuit dependa upon the conductance of that valve Dalí. The transformer 
Secondary windings in the anode leads provide the alternating Н 1, supp and both anodes are 
Supplied phase Sal tiny techy the sue al eye. Ti nae Сто ure competed ОЇ 
а СА не аа пеат НЕ 
To each anode, and in the absence of magstip signal, wil produce the saine voltage drop in cach hall 
so that ma potential difrence nonnally appears across е capite long е Asch 
Sia wl до а net ийи erence andthe oly wl а tothe die 9 
ipsa: 

"The purpose of the capacitor C4 i to insulate point M from the centre top ofthe potentiometer 
ito DE voltages whit providing a reum ath to earth lor alerting роб the gave 
тешип circuits of V. М ti capacitor were по feted and Af was он dici D 10, the 
Б. ай ee PE ond ay DI would ene tural to dew a Gee О 
21 18 ing Va fo т пра Тыз wn le pla aeron D and 
а conesponding potentia acres EM ce tively to eut of thus prevent 
Operation ofthe барит. Kar e 
22. Any such potential difference, in the fom of half-wave recited AC., is риш. through 2 
E 
EE 


н 
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Diagram И Second Sage Circuit 
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Phase advance is obtained by coupling the first stage smoothed output to the second stage grids 
о sted ME retis e a 


Зесоно Sat: D C. Amplifier and farther Phat dance 
contains а double triode CV. 1285 valve, similar to that in the first stage. Ts high 
Iy however, is derived Шош Khe пай D.C. T. ардуу. 
ss in to fist stage, are nermally biased bo that each anode conducts half ita maximum 
output, "Thi bias, negative relative tothe cathode, is derived as in the frst stage ‘rom the voltage 
disp across the calice bias resistor which, sine the valve roceves D.C. HLT, seeds no smoothing 
шг. The cathode bias resistor 1s connected to the previous stage ОШ networks at The 
mei M. “A signal from tho previous stags, саков х voltage drop за DE, unbalanees the 
gr potentials and, as in the fist stage, increases the conductance of опе апей eirenit and redoces 
‘that of the otter, We direction of the anbelanee depending upon the signal polarity. 


24. The anodes derive their H.T. from corresponding tapping points F and С on two similar resistance 
Chains PF HM and PG KM across the ELT, supply. The conductances of the two anode circuits are 
Connected respectively in paralel with the portions FM and СМ of the chains, хо that the potential 
‘drops across these are varied from initial equality by a magakip signal, The LT. line resistance К 
-servesto drop the FLT. potential of the valve to а suitable value which, inea the total eathede current 
remains sensibly constant, vill be unafiected by signal, The intermediate tapping points Я and К 
‘will experience the seme relative potential change as Б and G, but reduced in magnitude and will 
have, in adcitica, а further phase advance component due to the capacitors, The points И and Я 
deed the next stage. 


"ens Stace 
25. The maximum: photc-advance provided by а resistance-capacity network (s dependent upon 
the ratio of the potential divider circuit. The теме this ratio the greater the maint phase 
advance of the aetwork, but smaller is the proportion of the steady signal passed on to the succeeding 
stage. It is necessary to provide a large phase-advance, together with high sensitivity, To achieve 
‘his a high ratio is used In the two phaseadvance circus, and an ertr stage of amplification is 
‘provided to compensate for the zncrfce in sensitivity. 

‘The thitd stage functions in a similar manner to the second stage already described, the only 
difference being that the output of the third stage is not phase-cdvanced. А simplified diagram of 
‘he third stage is not included аз it is similar to that for the second Stage, with the exception that the 
capacitors are omitted. 


Oureur Suen 
20. This stage includes a pair of CV 1189 pentode valves operating in push-pull to ampliy the signals 
Sec from the previous stago. The magilip signal in this way emus a difference in the сштеп! 
in the output stage anode load іо 

As te grid tapping plats are on resistance chains across the НТ. the grids are at fairly 
high potentials. “This is counteracted by providing в higher potential drop than fe normal along the 
cathode resistor cacrying the joint cathode currents of the two valves 


ioa SkAeAcH пока 


FROM THRO STAGE OF AVPUFER. 


Diagram I2. Output Stage Circuit 


коз D 
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21. The НТ. supply reaches the valve anodes through the external load circuits which consist of 
‘the two opposed hives of the metadyne variator winding, so that provided the standing anode currents 
are equal no elective ampere-tum can be produced on the mictadymo. Incoming magilip signals 
‘il result in ampere-‘urns corresponding in directior and magnitude to misalignment. 


28. Metrosil discharge resistors are fitted to prevent the valve and МЕШУ inductive load circuits 
ing mies to ор per The doe resistors moy be mounted i орі er 
an the control panel, 


енто том Lance Mammen 
2%. During normal operation the mounting fellows the director very closely, the misalignment teing 
af the order of а for minctes of are ТО achieve this accuracy П le necessary for the contri 
Sep oie get by ing cal и ч enn ofthe ming 
Ter there will be сан when the misalignment Бет the direetor and the 
тиши; ie very large, eg. whe fet commencing operation. Tes then necessary to override the 
е contol to obtain approximate alignment wih te directer, otherwise Ме mounting would fll 
{he decir ун а consan: ване equ 10 а multiple СЇ the hoe scr value. ‘Two рою 
Erin of MENE t equipment into come str ire Sector Control ad" Cute Fine 
E 


"битов Ожно." 
30. Approximate alimment ean be achieved manually by applying a fired signal to the аеро by 
Heer аа Рано он GS ced ЧИ antl и ош vis ш 
iet scr 


* Coansr/Fixe Соктаот 
31. Alternatively, approximate sligument can be obtained automatically by fitting a “coarse” 
zech with а large sector value о that the coarse transmitter and coincidence magslips cannot 
feet out of sector ; and arranging a relay to change over the ampliger connections from the "пе" 
fo the ™ coarse” magslip at a predetermined misalignment. 


Coanse/Fnee Амослешкя Балта (Diagram 13) 


32, With ether method of control, he mounting, in Jining up, will reach it maximum sperd, and, 
йез eflective prevetsiation is provided, will overihont the peint of coincidence and 

About this paint belore ining wp. The phise advance network will provide the aen pre- 
Telardation И the value of the capacitor is increased considerably, compared With that подо тө 
ive stable юш uncer conditions of smal! mbaligument. 


FOUDNAP RELAY 
Tact 


ran 


MAGSUP SIGNAL 


Diagram 13. Coarte/Fine Change Over Circuits 


CHAP. 5. RP. 40 METADYNE SYSTEM D 


32 Fer en to be eetive from maxima зро it must commence эсе degrees before 
EE 
degree (fer to the curve "Test Signal voks/anode current” forthe outper tage dicit im the 
Seton САприњет Test Duta, et. and the pmerrtadaion condenser cannot be efecive unless 
EE Tae 
nie to cime a input rd шне stot у 
eo change the input M dy ersten siga do 
eet These are termed cows capaci aad grid transformer valer The 
SE ao ws ау be inge Є geet valne onal 
sg. ie. tha "ne" etin aa soon а tho mili fala o а smali value, These changes 
are cared out automatically by а valve operated тшу in the flowing manner. 
34. The misalignment signal from the спе coincidence Sue комор is applied to the grid 
ЕЙ ‘ve type CV 1189, ті клон Thi AC sia ir amplded by ы vale 
And fa into Че et, The output from tha secondacy winding В fected by 
tel revere tn resti треонін to бе aigna up to o poet 
Gf saturation al the valve, circulates through the сой of А рїн relay, Th pilat у агаг 
{о pick up vien the misalimment exceeds а predetermined value. The plot reay, wien operated, 
ирне. mulf-cotact changeover гну D sa tiv риє МЛ 
detihps fom fae o care, When Кп Б sightiy below plc valet die pet a. 
rope ot and. ба заме the clange over slay биз EE 


Towxr бози то тик Амилики 

35. The amplifier is supplie with single phase 200 V. А.С. st а frequency of 1,100 eycls/ocend 

“his ард is taken to the LT and IET, transformers inthe ашиде: through а і pole supply 

switch. he valves take approximately twenty seconds to warm шр and the amplier is ready 

for ut in about thirty жинак, alihoagh а slight dift in the ve (іш may occur up te 
minutes after switching cn. 
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Diagram 14. Power Supply Circul: 


За The amplifier por suppl unit fends wo amplifer motions incorporating the cii alread 
Sg te nw as Motion“ A aad Mos В. t У 
"The secondary windings on the НТ, transformer provide: 
(6) AC. voltage for the anade cirenits of the frst stage valves; 
40) АС при to the rectifier which provides the D.C. Н.Т. supply 
0 OVAC аа 
EH 
ZE пар. 
Sappy to the * low-up” relays for the сала и cis. 


одн уна мр а ГТ e o зи мие Ни a 
ren. 


А test cable is provided to enable the chassis to be operated when withdrawn from the case. 
facilitates the location of faults, because the various voltages which should exist between diferent 
points of the circuit may bo checked immediately with a voltmeter. 


козе) Di 
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SECTION 3. ADJUSTMENTS PROVIDED ON AMPLIFIER MK. iSM, 
Photograph 4 TYPE муз. 


BALANCING FOTENTIONETER—MOTIONS "А" AND "В" 


FINE SENSITIVITY POTENTIOMETER 
30. This iz a twin ganged potentiometer connected serves the secondary windings af the fine input grid 
transformer. The function of this potentiometer is to give smooth adjustment of the effective 
transformer ratio, Rough adjustmem is provided by tappings on the transformer windings. With 
These adjustments the sensitivity ot the emplifer may be varied smoothly over a wile range. This 
potentiometer ie set when the equipment ia first installed and should normally remain at this setting 
în service, unless changed amplifier or mounting (friction or backlash] characteristics make re-adjustment 
necessary. 

Note: Ta some cases it has been found that the stiffness of the system is not sufficient to 

drive the mounting with the specified degree of accuracy. In such cases the ratio of the 

Ше рий grid transformer has been Increased by reversing the connection ю that the 

transformer is, in effect, turned completely sound, In these cases the relevant settings will 

be recorded on the data card supplied with the amplifier, 


COARSE SENSITIVITY POTENTIOMETER 


PRE-RETARDATION (ок PHASE-ADYANCE) SWITCH 

41. The function of the pre-retardation (or phase-idvance) circuits bas already been explained. 
Аз there are two stages of phase avance it is advantageous to make one of them adjustable £o that 
the dynamic characteristics of the amplifier may be readily modified, The prevetarditlon swlieh, 
in the first stage phasc-advance circuito, his four positions enabling ono of four different capacitor 
valnes to be selected. Тһе most suitable setting is determined when the equipment is first installed 
and по further adjustment should normally be required in servite unless changed amplifier or 
‘mounting (friction ог backlash) characteristics make а readjustment necessary. 


COARSE PRE-RETARDATION ADJUSTMENT 

42, In order thet one type of amplifier should be standard for several applications where the maximum 

speed and ега af de сон wit dider gat п о provide adjustment of the 

coarse e capacitor. is ie done by providing tree capacitors and атац 

бопе la oneen tem s thatthe value ET ор are 

mounted on top of a choke immediatly behind ths instruments. They are easily accessible with the 
ifer аад removed from the case. The capacitar value will be aet whea the equipment is 

installed and no readjustment wil be required in service unless changed amphiier or mounting 

алайны make re-adjustment вес 


OUTPUT STAGE BIAS Zem um 
SAGE A ESTAR RN 
АЕ EERE 
Sih i Во 
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OUTPUT CONTROL POTENTIONETER 
44 This is а potentiometer in the output stage screen grid cirenit to give fine adjustment of the 
тата output of the amplifier with the limit relay energised or the push button pressed. А coarse 
Adjustment is provided cn the resistance board in the form of a floating lead which ran be connected 
do several altemative tappings The potentiometer spindle Is provided with a locking clap waich 
csl be loncened before adjustment and retightened afterwards. 


REDUCED OUTPUT FOTENTIOMETER 
45. This is also а potentomete inthe output stage screen cist. It provides а fine control of the 
amount of resistance iba is switched ino the sereen circule when the Temi relay is Птн and 
eier controla the reduced output from the ample. Coarse adjustment is provided on the 
resistance board in the form of a doeting lead which may be consect to several altamative 
tapings. 

46. In some applications it is not necessary to reduce the amplifier ontput as much as usual, and 
another lead is therefore provided so tht the Axed resistance in series with the Amit output control 
potentiometer may be shoriscirewted. In such cases great care should be taken to see that the 
amplifer ovipus earrent under limit сапога does nat exceed 70 miliampere A greater value 
may barn ont the potentomatar. 


LIMIT OUTPUT RELAY 
41. A limit relay is fitted in each motion to reduce the ampliñer output when the limit switch 
pests. MID tbe mounting against the stop, баг the gun driving motor stalled, be armature 
Parent must be limited or the armature will overkeat, Є carens, however, must dow to 
Gd the pee torque to Bld the muting agit the stop or Lo ray the mong За 

rom the stop when the transmission signal is reversed, To achieve this the amplifer output is 
reduce. 
48, To reduce the main variator excitation when the limit switch operates, а normally dosed contact 
in the limit switch is connected in series with the limit relay coil. During normal operation, therefore, 
рено а они кай the enpifer adjust to del yer aca anu шуш. Wien the 
limit switch operates, the relay circuit is interrupted and the relay deemergued. This introduces 
ека resistance into the screen circuit of the output stage and reduces the maximam output from. 
Че amplifier, 
40. When the test switch is to Tesr the limit relay is de-energted and the reduced outpet is obtained 
from the amplifier. A push button is provided on the front panel marked Press 70 TEST OUTPUT 
‘which enables the mit relay contacts to be short-circuited and fall output obtained. 

The maximum and limited armature currents are adjusted with the amplifier connected to the 

-metadyne windings and a large test signal applied to the ampliter. 
50. The adjustments are carried out as fellows = 

jl) Maximum armatare ситен is adjusted by means of the awtput control potentinnete 

‘he limit switch aot operated ; 
‘he push patton pressed. 
и) Limited amatore mmm is adjusted by means of the reduced output potentiometer 


RUE 
‘the push button not pressed. 

E cdm c m Е 

E dE 

EE 


cables, te send a deinde current through the auxiliary variator winding with consequent reduction 


TEST SWITCH 
42, Ths is an 18-pole switch with two positions sefecred to as Ком and Test. 


Rum fosion._In this тоноп the input of each motion of the amplior ie connectad 1o she 
rotor ofthe corresponding nagsip coincidence галати ат aad the tex swith contacts ie the control 
ontactor cucu are close 

Tek pus. With the switch in the Test position, the input grid transformers of both motions 
DEE e 
the ceste lector itch. Abo, wea n auto, he control EE 
Aer to ensure that tha mater fide are de energized and baker applied. This тесту v dutin 
the testing of the amplifier, with output stage connected to the metadyne сотта windings: mettle 
арат current fows, and ifthe motor fds were not de-eaergised the mounting Would wove. 

fone) < 
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53. In. operation, the amplifier сап be balanced against the dummy load resistance (in the. 
amplifier) without using the e windings, Whenever possible, testing ald be carried out 
ба шн кагыш 


Warning 

Wien applying а test signal it should be оте ќа mind that the armature curent produced 

is passing trogh а stalled driving motor armatwe, and high oupi currens from the 
méidyne if maintained for азу lengsh of me, til cause damage. 


TEST VOLIMETER SWITCH 
54, The voltmeter Шз two effective ranges i 
(a) O=1 yok ; 
@ 0—5 volts, 
These are obtained by connecting a potentiometer across the voltmeter and arranging, by means of 
ж о position switch, to pass on to the Input grid transformers either .— 2 
а predetermined portion of the test signal measured, or 
the tull test signal. 
In (a) oneseth of the voltage measured is passed on to the input grid transformers, so that it is 
чо divide the voltmeter reading by five (or multiply by 0-3. In) the voltmeter readings 
dive the test signal voltage direct, 
35. The potentiometer is pre ot and requires no adjustmont in service. If it should be necessary to 
replace the potentiometer for алу reason the following procedure should be adopted in setting it, 
‘Remove the tally plate covering the potentiometer spindle after noting the Drarcr READING 
and Молл Ву D positions of the switch. Put the test voltmeter switch to the DIRECT 
sor pesos ad apply a I volt ust signal. Observe the cunt in FZ eeng 
‘iret, then put the voltmeter switch tothe Muere Ву О 2penition and apply 5 volts test signal 
Adjust the potentiometer to obtain the same currents in the output stage as before. Clamp the 
‘potentiometer spindle end replace the tally pate. 


INSTRUMENT SWITCH 
36. This is a роїв, Gay switch by means of which it is posible to measure the current in aay one 
абыз шош. шше curents are ds follows + Ké 

Азрет output current in FZ circuit, 

арна ойры оштон in FÊ читай, 

Metacyne ontgut curent; 
for both motions, 4 and В. 

The variator current is measured in milliamperes and the instrument gives direct reading. The 
molor кп current is SE in amperes end te multiplying factor lo give bro values is 
фен ол the amplifer cave. Манна thors ae located în tha марек wise the кюне ots 
rein the metadyne terminal Бок. 

The instrament switch can be used with the test switch to Rux or Тат, 


TEST COARSE/TEST FINE SELECTOR SWITCH 
57. With the test switch to Тез the test signal is applied to the input grid transformers of both 
motion: via a double-pole selector switch. With this switchto Teyr Fixe the signal is applied to the 
fine grid tranefeemare, and with the switch to Teer Coanse to the coarse grid ere, 


TESTING THE AMPLIFIER 
58. The tet signal is provided by means af a centro tapped potentiometer supplied from the 20 volts 
vinding on the HT transformer, Clocks табот a the potentiometer Irem the centre position 
provides а voltage of the same phase as that obtained from the magslip coincidence transmitter when 
‘the mounting rotates clockwise or elevates, The test signal s applied to the primary windings of 
he input grid trewsfomers (coarse ск fac depending pon the зас switch position) of 
motions and currents are set up in the various sages of he amplifier in exactly the sume way as by 
{misalignment of the same magnitude and phase from the resetter. The unequal anode cucreats 
‘hus set ep in the output stage circulate in each half of the main variator winding and cause a 
metadyne output current to Bow, The magaitude of the current is measured өп the ammeter while 
‘hat of thy test signal is пана on the fert voltmeter. This voltmeter has а dual range seale ax 
described under " Test voltmeter switch.” 
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59, By observing the metadyne MAKIMUM MT TRANSFORMER TAPPING 
EE 

Е to pe 

Eo ulcus om 
vio" Dagan 1) ie H “| 
тыш к= 
BIN Snr E 
GNE MEE 
EpL 
ZE 
EE 
stage " anode current—test signal 
EE 
kee 
EROR 


mae cun мото INPUT anes 


cc pli cien тет мы i Мо 
Току йет уй hay nal nig ob 

пет. KEE 
Bee N SR 


Diagram (5, Armature Current Tet Sigral Curre 


90. To test either motions of the amplifier proceed as follows i— 
switch off the Н.Е. supply switch and adjust the zeros of the meters mounted an the front 


(6) tum the HF. supply steh to the Ом position and allow at last 15 minutes forthe valves 

to warm up: x 

НВО nde dhat de Mit svitek oth эшен! И ий рими, s ot би ай 
Gv) tum the instrument switch о the Авматсек Cume position for the motion to be tested ; 

(©) pui the test voltmeter switch to the Отавст злого position ; 


(vi) turn selector switch to Test Fine and test switch to TEST ; 

(vi) же that the tost signal potentiometer isset io er, This potentiomstec has а апай dead zone 
at its zero setting which caa be found by observing where Ше test signal voltmeter needle is stationary 
с the potentiometer ie moved throngh the centre past 

(cil) turn the test voltmeter switch to the Mutiny By 0-2 position and check : 

fix) using the trimmer for the motion under test, adjust to obtain zero metadyre output current ; 

Ќе) apply clockwise and then anticlockwise tect signals changing over to Drexct READING on 
Че а sal voltmeter st she apprepriate voltage (e, 10) ard пазь the пабу оу 
current. ЇЇ the ampliter performance is suspected also measure the amplifier output current by 
turning the instrument switch to the required position. The figures obtained should be fairly close 
de thore given on the output stage "anode current—test signal vola" curve ia she section 
“Amplifier test cata, etc.” 

Nole : The Push Button must be pressed during tests (i) and (j) ; 

ч) at the end of the test check the balance of the amplifier, This should still be correct; 

(ali) tarn test switch to Rux. 

The amplifier is now ready for use. 


TEST OF COARSE/FINE CHANGEOVER 
6I. The coursefine features of the amplifier should be tested as follows i— 
8) balance the amplifier as already described with the selector switch to Pent ; 
Qi) put the selector switch to Coanse ; 


- 40 ux. BOFORS TWIN RP. бо MARK 5 MOUNTING 


increase the test signal and note the voltage st which the signal lampe change 
ton presa tored, ‘ply maxim et а in order ко the тену valve md then gradually 
decrease the signal and note the voltage si which be lamps change from red to gree 
The voltage at white it hou change fom green 10 re an Кай ge ample 
changes fom ine to coarse, is given on the dita card provided with tho amplior. И tot resulta 
tnt agree with the data card Signs, he pilot rely, nunt underneath the chassis, can be adjusted 
‘by means of the knurled knob on the relay, The voltage at which the kär change from red to 
Kreen should be at least 0 per cent, of the voltage st which they change fiom green to fed. На 
{Suspected the voltage across the pilot relay coli should be checked ore uate of test ла] voltages. 
A cuye ie giren wer " Ampliar tant dat, ec. showing the characteristics to be expecta 
liv) repent tert il but with reverie test signal 
| SECTION ЗА. STANDARD AMPLIFIER ASSEMBLY 
80.178 (MARK ФАА) 
» Tater Amen , Mar 5 and Mack Se mountings wil ө she Standard Amplifier Ану ВС 
(Mark 294A) consisting of the followin cubicle layout = 


тм | 


w | mw] o | 

тко ELEY 
mask Û за ER (98 E 
SPARE [rank | SPARE [күк | SPARE 
SPARE | нам | SEAR | ммк | 848 


RELAY PANEL MARK SCP 
(MET. VICK. No. C.P.38) 


Z—AwHüs — 8. 


jmd after. ротом 
‘SD—Coarse/Fine Changeover Unit. ваза 
SMA—Misatigument трие. Tn course of publication 
BP —Power Unk 2 Ire 
S8CP—Control Panel s а o = 
WTUSTest Unit Ооо Tree 


Deh of бе above Unite wil be tun а the relevant AEN Which ate now с of pb 
ication the ain ep ted vit кала anpi Per cil ace woot mi he makers 
За or COLLINGWOOD pullum: (рч wih (es панни Tic COLLINGWOOD 
Pullip pesar ы i Shoe БЫШЫ 

Mount ‘fitted with the standard amplifier assembly have an additional lamp indication which 
Ee 

а 4, (G. 4004755. — Amendment N 
EE 

тебе In ie Mak muting e 290 ка DC. supplies EE tom © 
vente, diuo leal at sach motn. 

he control circuits are fundamentally the same as those for tte D.C. юше and are sown 
EE ue et iU Le NL EE 
prd 

a alio te starting the diving motor of the metačyne s, the starter bas a contacto which 
eu tio i BE PAT Stac comta te 200 vlr Dc, api W е conte panet 
SE 


‘The DP. contactor quoted in paragraph 63 is contacter СС (Plate 174) for the ez 


menting: (G.4041]65.— Amendmeni No. 8) 


A amp on the mounting labeled А.С. Ох indicates whether the ampliñer is ready for use. Tt 
"reris ашу when the following three conditions are KL 

(a) central Н.Е. supply is available ; 

(0) mein switch on the ampli is closed; 

[e] test switch en the amplifier js to Rox. 

Under these conditions the L-T. trarsformer in the amplifier is energised ай tins the valve 
flamenta аге heated о that when ie On push button is presed the мрія will Le operative 
بم رمتس‎ ail 

Le, The И.Е. powee supply for tho вирій in the Май би mounting is taken f 
alternator fe from the sip’ main supply system. (к. 


ҮЛ 
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SECTION 5. THE МЕТАРУМЕ SET 


GENERAL PHYSICAL ARRANGEMENT FOR BRITISH EQUIPMENT (MD 75/744) 
@. The metedyne set driving motor and the training and cleyation metadyse gonerators are 
Constructed as one unit with spigot location between machines. The two metadynes are buit as 
‘atwin machine having a common yoke barrel and two armature mounted ол a common shaft, The 
тистадупе» are driven from the motor shaft through a Renold cruciform rubber insert type coupling. 

‘On the top of the set are two terminal boxes, The smaller of these houses the terminal for he 
driving motor while: the larger carries the terminals for the elevation and training (driving end and 
non-ûr ving end) metadyne generators, The latter bor also contains the auxiliary control resistance 
‘units, the two shunts for the metadyne output current ammeter and the compensator diverter resistor 
for the training metadyne. i 

Note: Diagrams 16 anû I7 show the intemal windings of the metadyns set, igilur with the 

‘connections in the terminal box. 


KE 
60. The set is self-ventilated by means of a double bladed fan mounted оп the metedyne shalt, This 
das draws sir through wo paths, one through the metadyne and спе through the metor exiausting 
at the centre of the machine set. Temperature sen above Class 2 УШ be sblainad И the set i» rut 
Sith either the removable coupling inspection cover or driving and metadyne commutator inspection 
уч out of ра он, as this will eu in айг being drawn fn by he fan without passing through the 
tok fie ending оо, Warning noes aed to he covers фейл" 
Nob: Claus 2 temperature rises are as follows — 


Insulated windings AG 
Comrutatocs. ` DO 456 | Permissible temperature rise over the taper: 
Rare windings such as camma- "are of cooling sir or environment. Term 


tating poles wound strip оа + ature measured by thermometer. 
Mes sec) P is 


Towen Raras 
7D. The power required to operate this set is taken ftom the ship's 220 V. D.C, supply and the normal 
Trying sped is 2.800 rp по ond with the machines old and fhe line voltage at the nominal 
value, machines have been designed for Chss 2 temperature rise with a continuous power 
tot of 1-2 kW, from the taining metadyne and 0-7 kW. from the elevation metadyne, With this 
total ор the motor will take approximately 15 arpa. from the 220 voli supply, and with both 
ba і УЯ 

"70А. Те power required to operate the matadyne set in the Mack $* mounting is taken from 

the ship's 44) volt, З phase, 60 cycle supply. Ihe motor is a 3-5 hp. squirrel cage induction matar 

350 zpa. Fall load $6 amps" 


Ge (C 101155 Анаит 8) 
Tl, Four grease nipples are provided on the metadyne set, These are all readily accessible from 
EE SEH 


GENERAL PHYSICAL ARRANGEMENT FOR CANADIAN EQUIPMENT (іх МОЛЮСЯ) 

72, Each metadyne set comprises a driving motor and а metadyre generator, constructed as a 
ап macine, vith tie motor and metat yr armature mounted ege Тик motor 
‘and metadyne ВО праат are steated st eppacita ands of continuous yoke barrel. On the бор 
ol these is the terminal box which horses both motor and metadyne terminals,  compersator divert 
Zeite and a limit braking auxiliary control resistor. 


Yew anion: 
T3. The set is ventilated hy means af a radial bladed fan on the metadyne shalt end. Airis drawn 

ifo the set through the Ioavied commutator chamber covers at the motor end of the yoke, over the. 
motor commutator, the motor and metadyne armatures and the metadyne commutator, and 1s then 
forced тайайу vi of the machine trough mesh openings im the Tower ball of the fan guard. 
Temperature ries exceeding Claes 2 values vould be obtained if the set were run, even on no-lond, 
‘with the metadyne commutator chamber covers removed, as this would result in the normal air 
paths through the machine being shortciruited, Warming notices are fisted to the covers in 
question. 


Power Konen 
А, The power required to operae the pair of training and elevation metadyne sets is taken via the 
Ze from the sips 220 V. D.C. supply. When running ligat the current input 10 the 
Sorter wil be about 9 мира. Tle curent wil ie toa masimum af approximately 98 ampa., With 
Eeer 


Lonucimow 
78. Two теше nipples are provided on each metadyne set; both are realy accemibie rom outside 
die mace, Fer detalls of the frequency aad amount of недо ze Chapter 6, 


ELEVATION 


о 


Diagram 16. Windings and Terminals of the Meadyne Set 


SECTION 6. ASSOCIATED ELECTRICAL EQUIPMENT 


AUTOMATIC STARTER (вед on British Equipment) (бу Mebepelitas-Viches Eletrial Co. Lit) 
16, An амошане starter in provided to enable м mated st o be remotely started up fem а 
i ‘mounting. A rotary starting switch is also provided on the starter 


the 
Switch on the mounting: 

Тт, As will be scen în Plate 16, starting îs сосе by operation of either of the starting switches, the 
dosing of which puts into eireuit the operating coil of a pair af main contactors, one of which is in 
tach line. The closing of both these contactors inserts an economy resistance in series vith their 
operating coils, and an auxiliary contact, on the contactor in the positive lie, loses to complete 
the ciii of the accelerating contactar coil. Under these conditions the accelerating contactor coil 
ib, in elec, shunted acrom the metadyne driving roter armature, о thatthe current passing through 
thecal is роти to the back EN T of the armature, When this back ELE, dns disen to a 
predetermined valne, the accelerating contacter picks up and cus out of iret the single step of 
Harting resistance, {immediately afterwards а pair of normally closed auxliary vontaeis on the 
эше contactor open to insert economy resistance in tho accelerating contactor operating сай cirenit. 
78. The supply to the control panel is taken from the starter through a second avsiiary contact on 
the aceelerating contactor, thus ensuring that the metadyne sets cannot be loaded during the starting 
Period A pir of Mabie Rowers famp fuses, an ammeter and the necesary jinks ad 1 
ee, are aso provided in the starter whilst the metadyne driving motor shunt field regulating resistance 
із Бошой on top in а drip proof box. 


AUTOMATIC STARTER (usd on Canadian Equipment) (Plate Metropolitan- іден 
WH АШ ee 


19, An automatic starter is provided so that the metadynes may be started up from a control switch 
situated on the mounting. A rotary starting swith Їз also provided on the starter panel so that 
the metadyne sote may Бе started up locally if required. This Joel switch muet normally be left 
кыы ыо nek и а Ка оиа the 


^m SS како) 
CONNECTIONS FOR CLOCKWISE «р 
ROTATION 
мев 


Diagram 17. Winding and Terminals of the Motadyne fet 


“The metadyne sets are started Eer Бу the automatic starter, which d the buck 
EX Be in parallel and common starting resistance is sed. Each 
motor, мене is provided with a separate overlead relay. 

contactors wlich pick vp when the control switch is deeg, The common 
Starting Sts the peak starting current and is short-circuited by a third contactor which 
Dicks up when the voltage across the motor armatures reaches а predetermined values AI Free 
ат are fitted with normaly dowd auxiliary contocts which open when the exdactor are 
комин and insert corem обвита sere withthe operating cola. 


220 VOLT AUTOMATIC STARTER 
(y Watford Electric and Manufacturing Co. Lid) 
Foxcnox 


НО. An antematic starter is provided so that the metadyne set may be started up from a сот 
‘switch situated on the mounting. n 


Самалі Ювожитточ 

83. The starter consists, of a single pole main contactor with magnetic blew-ont сой, а. 
hand reset overload Ak carent geared retarder controling а multicantare accelerating 
Theostat and a field weakening resistance, fuses for the control and Метарухе Russis lamp атеш, 
‘an ammeter shunt ard armature current ammeter and the necessary terminals and links. 
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Oona 
B4. When the starting switch is turned to the Ox position, the main contactor coil, the rheostat am. 
operating coll and the retarder coll are exergised The main contactor closes and the accelerating 
aim commences to move towards the spring leadod carbon contacts, Immediately the rheostat 
апа makes contact with the first carbon contact the motor feki is energised and current flows through. 
the motor armature which begins to rotate, speeding up as the sections of starting resistance are cat 
out. When the rheostat arm has completed its travel ап auxiliary contact on the erm opens and 
inscris an economy sesitasce in series with the contactor and rheostat operating calls. 
85, The rate of travel of the rheostat arm is controlled by an eddy current geared retander The rate 
of acceleration of the metadyne set can be varied by adjustment of the front pale of the retarder 
et. This is accomplished by slackening the nut at the front end of the core and moving the 

front pole slightly to one side. When the pole is vertical the returder exerts its maximum retardation 
and moving {t to the left gradually speeds up the operation of the theestat aria 
ВЕ. Should it be necessary to se-adjust the starter, the retarder should be initially set at its maximun 
retardation position and the front pole gradually’ moved aver to the loft until the set accelerates to 
‘ep sped without undue current increments; the mut should thea bo securely tightened 

‘The supply to the control panel is taken from the starter through the last contact un the starting 
resistance, thereby ensuring that the motadyne set cannot be loaded during the starting period. 


"MO VOLT, З PHASE, 60 CYCLE, AUTOMATIC STARTER. 


ЖА. An automatic starter is provided to enable the metadyne set to be operated remotely 

| UN EE 
Tuybesanediciby дене, Tis starter B a 3 рде direct on ' туре, peratel by aline contact 
ed pens MOJTIS vole transformer ntuatod in tho бали (Plate IDA] The transformer ie supplied 
from ne phase of the ship's main supply through fazes situated in the starter. 


IRI (Plate 174) i» energised when the starter is made, but is fitted vith a time delay. 
sm which ensures the metadyae set is ran up before the control circuits areenergisad ” 
й (G.081/55—Amesdmeni №». 8) 
= ©. 


88, The speed regulation of this machine is affected by brush position, the correct setting of which 

is indicated by а pointer ex the frame and an indexing mark om the brush rocker, Deviation from 

{his masked postuan may ad to either pror синя or undue sped variation erter? 
Ёз 


METADYNE DRIVING MOTOR (for Canadian Equipment) 
80. The driving motors of the training and clevation metadyne sets аге identical sun wound machines 
of standard construction, Their spede may Бе adjusted by menm E 
puse Ш а louyred kox ou top о die camada starter Tis resistances should be aet to gie speda 
el approximately 2.300 pm. withthe machine eda, cn no load ranning from the nominal ine voltage 
With thus setting the maximum speed under normal operating conditions will not exceed 2000 Fp n 
aod tbe minimum vidue wil not be lex than 2450 rm as Jong as he line volage does rot vay 
bby more than = 7) pereant 

90. The speed regulation of this machine i affected by ctange of brash position, the сопе setting 
of which in indicted bra spiner onthe brush годин аа an A 
METADYNE DRIVING MOTOR MARK 5" MOUNTING 


an. This isa HO voit, З phase, 60 eyele squirrel cage induction motor of 3-5 hp. rumning at 

Ae Bower factor at half fond 0-57 Power factor at ful Toad 0-75." 
(6 4041/85 Amendment No. 8) 

a, motors are fitted on the mounting for elevation and traning, They are ера 
excited shunt wound motors the armatares of which are supplied wih curre. ioni ek ПОРО 
дут generators The Ва sol ше excita by the lips D.C supply 

Tn wih the St ls amn brake ИТТ 
be applied and the mounting held stil. The connection of te brake соја fo the Rel colis made 
in the terminal box of the motor and this connection must be undone belare removing the brate 
Shoes for adjustment or repair. 

“The terminal box also carries the motor feld and brake discharge rectifier unit. 

All removable covers have either metal to metal joints which are made watertight by the 
application of а continuous layer of ating, er have lange jointing gaskets, 


METROSIL RESISTANCE UNIT FOR METADYNE OUTPUT CONTROL 
За се units are пе across the mein variator windings of he mete generator: s Bath 
Жа акама equipment, elevation snd ting aute. 

There is тайн, metrosi] fitted in the auxiliary variator winding circuit for elevation. This 
‘only incorporated when a Canadian mannfactsed metafyne и vnd. Та шы sto ПА би мүч. 
tf the metadyae and consequently the speed ofthe driving motor fo а safe vale (ae Plate 1] 


: Ee 
ог Voltage = Б є (current) 
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‘The constant А of these equations is controlled by the dimensions of the material, “The material 

сап be worked st temperatures similar to those obtaining om normal wire-wound resistances an 
üicasite formers and ite properties are quite permanent 
1. From the above it will be seen that themetrosil resistance pisses comparatively little current 
at lower metadyre voltages but as much as one ampere when the voltage across the disc reaches a 
value equal to То this particular application the constant ¢ for s unit comprising two dics in 
рада їз approximately equal to 80. This “Metros!” wit із permanently connected i ries 
МАНЬ the metadyns auxilary variator winding across the metadyae output terminals and the suxliacy 
Yariator excitation із arranged to oppose the main variator excitation, The main variator excitation 
will be completely cancelled by about 1-3 amperes flowing through the auxiliary variator winding. 
Unger these conditions the total drop across the metres unit will be approsimately 85 volts whilst 
the voltage drop actoss the auxiliary varater winding amounts ty about ІЗ volts, making a total 
terminal voltage of about 98 velte. This voltage corresponds to a maximum mounting speed of 
approximately 3y/acond, Therefore й sets a safe limit to the maximum moanting speed. 
4, The metrosil material is in the form of thin discs sprayed on each face with brass to improve the 
contact surface, lese dises are camped between Unned copper plates. The particular unit in 
Question consis of two dis connected in parallel and fitted with contact plates, metal spacing 
Sachore and cooling finc 


SECTOR CONTROL SWITCH 
95, A training sector switch is provided, os the mounting, to enable the mounting to be broughi into 
Tine: 

When the mounting attempts to line up through the permanent stops : 

‘wher the transmission carries the mounting on to permanent stop and then trains on through 
the "dead arc, The mounting can be sectored round to line up with the transmission as it enters 
"he “free "are at the other side И the permanent stops. 

Once the misaliguren: i» reduced (o less than 180° the sector switch can be released and the 

mounting will astontatially pell into alignment. 
DE. The switch has threo postions and is spring-controlled sa that when the handle is released the 
sve always enim tothe contol (normal ruxning) position., Те this position the coincidence пір 
is connected to the amplier. In the other two postiors the magslp signal is disconnected from 
the amplifier and а 20 V. A.C. signal substhnta This signal is derived from the power pack of 
diy норі ан resina, BEE wil cape the rng sn 
ek. Under sector control the mounting will have the same maximum velocity and acceleration as 
in auto operation 


GUN DRIVING MOTOR BRAKES 


Danan Antunes 
97, The brake is adjusted before leaving. the works so that with the coils caengised the shoes clar. 
the dem and allow it te rotate freely. Tha spring ix also set to the length required to give the tarque 
stated on the brake nameplate. 

"The clearance between each shoo and the drum is the sume when both lever arms are vertical 
ага any шико necessary may be made by means Of the locked adjusting bolts behind the brake 
shoes. 


Zeien то Сомнохате son Bras Lame Wear 
Of. When Фе fabri lining of the shoes wears away, the airgap between the two magnet pale faces 
when the bid els are сетете gradually increases. ТЇ there were no restrictions о this travel 
Че airgap would reach sech а value that the strength of the magnet when energised would be 
insuficient to overcome the force of the main spring, and the brake Would fall o release 

і ie desirable to maintain this airgap at the minimam posi setting necessary to freo tho dram 
when the magne ie energised. This wil ensure maximum use of the ring and less frequent 
adjustment The minimum gap is approximately 0242. 
99. When sdjestmert is required (this can be checked by measuring the airgap with a feeler 
EE EES 
isto slacken off the e and adjast the belts Бу turning cach an equal amount 
ina dock direction until the E is тен to the minimam vae, After adjustment, care should 
‘be taken to ensure that the shoe bolt locking nuts are seemrely tightened The brate should be adjusted 
in this way shortly after installation, +e., ав soon as the linings have had time to become bedded 
and бан they shoud be teadjused a regular intervals 


Forme Stoe Сылан 
100. Release the brake by operating the band release lever and measure the clearance betweea the 
lining and tas drum оп each side ofthe drum when the magnet poke fees are in line. Ату adjustments 
here car be carried ош by centralsing the brake shoe position by means of the Shoe adjusting 
Bolts. On completing adjustments and before puting the brake back into service, make sure that 
‘he and release lever returned toits gira! posticn so that the shoes grip the brake drum. 
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Inserted. Remove the pegging tool, ard, taking great care to move the rotor pinion що mere than. 


is absolutely necesury, remesh the pinion It wil new be necessary to carry out the pegging 15 | 
described above, taking care that the clamping screws are finally securely tightened, 


CHECKING COINCIDENCE TRANSMITTER ROTOR VOLTAC 
116. Put mounting to power with change over switch to Jegen Ensure that diresto is at tera 
elevation and zero or DC bearing according to whether it is а forward or after director, Train the 
шш ну ee and measure he signal уой on moon 8 ^in fine athe amples 
‘Record the voltage. Similarly, elevate the mounting lowly over 40 degree and measure the fie 
magilip volts en motion " A "at the amplifier, Record the coincidence transmitter vets on motione 
ТУТ ыа В in coame in а similar manner exe that th mounting can be trained and layed at 
ach faser pace, мо айо the meuning should be trained a fell 38) degrees ала elevated to the 
Ре recorded magalp voltages shoud show a sine wave wich а maximum of романи! 
3 volts to 35 volte As a farther check for the magslip system the above can be repeated by 
Keeping the mounting stationary and operating the director. 


DIRECTION OF ROTATION 
117, Before liringup the magslips itis necessary to ensure that the electrical conneeions in the ship's 
wiring эге correct, о that the mounting lines up approximately wih the directer, and falows in the 
Verre direction. ‘Mechanical стената goverurg the direction d Ше magsip rotation полу 
VAN changes in the electrical connections, аео Ше ship's wirhg i» correct. 
118. The erte авт only are to Ме made iu de magglip connections when necestary, dee to 
ч» mechanical о governing the direction of rotation ofthe magii when în conne c in fne. 
poo 

(a) Wher the mounting js up approximately correct, but moves in the opposite direction to 
the нат: Cange SX and SY" amd change amd ja the пен ангина @ e 
tion under est £ e, conse coineidence transmitter when testing In coarse contret and finc coincidence 
йо when toring i fino control 

0) Woon the mounting Iines vp approximately 180° out with the directer, and moves in the 
opposite direction to the transmisso when in coarse contral z change 1 and 2 at the coarse coincidence 
Oe 

‘Note: In elevation, the mounting wil not line up 180° out, but wil ran o the stop. 

© When the mounting lines up approximately 20" out vith the director, and moves in the 
opposite direction to the transmission when in fne control : change 1 and 2 at Ue fue coincidence 
[rom 

(@ When the mounting lies up approximately 180" out with the deet but follows correctly 
when A EE 

Nale: Tn elevación, the mounting will net line ар 180° cut, but will тип to the stop 

{Ð When the mounting Es eeh 20° out with the director, but follows кону 
‘when in fine contol: change SX and SV atthe fine coiidenee transmitter. 


The phase tines 1, Я and 3 should nol be stepped round in any ечат, 


FINAL LININGUF OF MOUNTING AND DIRECTOR 
119. (e) Insert peces о! paper to make а wedge in the coarse/ine change over relays in both motions 
of the amplifier o that both motions are kept to coarse control 

(8 Switch on the 20 velt supply to the геог receivers, and the central motor анална 


mmh 

(o) Switch to anto operation of the mounting, By means of the adjustment pinion, carefully 
adjust the coarse colneidence transmitter for the thinig control at the mounting, and arrange that 
{hs moun of lag ofthe mechanical pointer behind the indicator Gel pointer in the receiver at 
the mounting for slew left training is equal to the mem of Tag for low right traning. Similarly, 
‘aust the elevating coarse transmission, 
aU Зно joystick operation. Remove the рі of paper from the са change over 
relays 

(e) Switch to anta operation. Hy means of the adjustment pinton, adjust the dne training 
wl, зи it e aout flag he иеме EE 
{he каса painter fn the receiver at he mounting for slow et training equals (he amount of lag 
for Sow right training. Similarly, adjust the ine elevating coincidence transmitter at the mounting, 
bot in this case arrange that the and electrical pointers in the теге are їп line Фі 
sw elevating of the director, lag only occurring waist depressing. 


SETTING UP STIFFNESS OF MOUNTING. 


uc pep eee E 
EE 
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switch te Avro, мрій to Тези Fret, apply a cignal presenting 6 minutes misalignment, Adjust | 
de fine sensitivity potentiometers пи а reading of 37 amps is registered for training, and 54 amps | 
ior ekvation is recorded, Try test sigoal in each direction. 

‘Note: ft is not possible to obtain these figures with a sensitivity of 100 per cent, the grid 
‘eansformer cotmettions can be altered as shown in Diagram 18. Wig. | shows the normal 

rid. transfonner tapping wed, While Fig, 2 shows connections when extra sensitivity is 
quired to obtain tha above Aures 


тенката 


Aen H Lnd титдезарву te motion A. Thote brc ppl to morian B- 
Keeseren S 
нь |e ле палати convection туй өе) at wed gem 


e 


TO merase 


Nar. Serie sow X1 (te, 34). 
Fu foe gi SE KEE err semi ater 
Ech 


Dignum 10. Fine Grid Transformer ConneeclnInereated бекон 


121, With mounting in power, change over switch to Aur, amplifier to Row. Ойын training by 
sector switch jn each direction boat 00 degrees from alignment with director. Release the sector 
Switch, and the mounting should run into Ine with no hesitation and with minimum. 

Ais for satistactory mning by altering the coarse sensitivity setting on training and if necessary 
altering the соат pre-retardation capacitor value. 


ELEVATION 
122. Put the mounting change uver switch о Jorercr, ofset te mounting approximately 40 degrees 
Жш directorio cider etiam, pat change Sve std Back to AUTO. note performance of rus ito 
ZC 
‘Nae 1s geneal, a high sensitivity and low value of corse preseardaton produces a harge 
A itr akemdani large numer of oscillations to site. A lov tone ар 


and а high coarse pre-tetardation value tead to make the mounting drag before reaching 
ЕН 
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alignment, and can result in the mounting sticking fn coarse control. The fae preretardation 
чап be vasted frm a aetting of 2 according to te stiffness of the following ОГ Ue mounting. 
shed no be cl vary seissen Too hgh fne prasetardation 
setting can produce a jerky following movement of the noenting while tog low a setting can 
produce an apparent “sloppy ” fallow ар. 
Complete falling tests of the director can now be carried out by using a type 6 sight in the 
director and a bore telescope In the barrels of the mounting Any appreciable errr ot the mounting 
{tho director will be indicted. 


SECTION 8. AMPLIFIER TEST DATA AND LOCATION OF FAULTS AS 
REVEALED BY AMPLIFIER TESTS 

123. Section 2 includes schematic diagrams of the ampliier circuits. А separate diagram is provided 

for each stage and for the coame/üne change-over circuits. The diagrams show the values of phase 

‘advance capacitors and resistors actually frtel and the grid transformer ratio Which it ie expected 

Will bo seed. Average characteritle perfermance aureos using the average transfaceier rado and 

for 100 рег cent, sensitivity setting are given in Diagram 19, 


petra жез цин Зони 


I I I 
s ка, EC 
И 
VE 


THIRD STAGE CHANGE OVER RELAY OPERATING VALUES 


Diagram 19. Average Characteristic Performance Curves 


USING THE AMPLIFIER PERFORMANCE CURVES 
124. For a particular сан: Ше vensitivity acting dept on the inal trials will most probably 
be lover than I0 per nt and simple adjustment must be made when ning the curves: the "Test 
Signal volts X 100 scale” must be divided by the sensitivity setting used. m 
Example: И the sensitivity setting is 75 then the reading 75 on the * Test signal vols х МО 
iater бе ests Wie will Бе obtain with 1 el est gh 


EE E 


Note; И the input grid transformer ratio is changed, further correction to the amplier 
‘hafacieristie curves will be required, multiply the "Test signal x 100" scale ty the 
zer 


‘Now transformer ratio 
Testen ratio iem on curve 


A space is provided on the curves for inserting the new scale figures obtained and the sensitivity 
sorectian required can be earsied out as Бейит using the now scale 
‘The final settings adopted on а particular equipment will be тосота on the Dara Cann supplied 
With the ampliser. 


LOCATION OF FAULTS 
4125, If the output current for à specified test signal is widely different from that obtained from the 
uve, or the amplifier is behaving abnormally, such as giving ro output, or camat be balanced in 
элү position of the trinum, it is evident that ‘one of the components has developed a fault 
125, Je is suggested that the best method of hooting the fault is to check each stage, methodically 
farting with the test circuit, then the power pack, the ontpst stage, third, ecand and fist stages 
‘in tum, To do this the chassis should be pulled gut of the case anc placed somewhere near the case 
50 that it can be reached with the test lead, which consists of a socket beard and = pug board, the 
corresponding contacts on cach being connected together with de nine ft. of kad “One erd з 
plugged ave tho case and the other into the chassis. 

127. The value of sach component, tbe ciment and varition of current with signal in cach circuit and 

ths transformer voltages are marked in the schematic diagram, Plate 18. With the һер ef this diagram 

За wing a high resistance voltmeter it should be розвіє to check each паці; by measuring the 
уцае across two pointe in the cirat, calculating the сштеп! aad comparing st with the рше 

Siet from tho “anede exrent-tet signal volta” characteristic sown, 

(325. A high impedanco voltmeter is necessary for checking the various stages since using а voltmeter 

of low impedance will lead the cireut under test, giving a lower reading than otherwise. 

‘The Potential divider circuits in the first, second and third stages camaot be included in the 
general instruction above cue to the extremely small currents involved and it may be advisable € 
isconnect the resistors concemed W check thelr ulme values. Faults босі im these ciron 
however, wil most likely bo due to open ій сало by wire breakages 

hr curent in the common partions of the pupil гей, ie bias resistors and sereen 

resistors in the output stage, will be sensibly constant, since diminishing current in о of the 
det will be balanced by increasing current n the ether half, 
129. As stated earlier the ^ anode curtent-test signal voks characteristics shawn are for 100 per cent- 
sensitivity and the expacted grid transformer ratio. For greater transformer ratios the аА dope 
or steepness of the curve will be increased ard for lower transformer ratios and/or sensitivities the 
slope will be decreased, directly in the ratio of the transformer rato and/or sensitivity siting. 

ШЇ a gh resistance: voltmeter is not available the currents in the чаноза renits сай be measured 
bby the эго of а millimeter. Thi» method is sctvally more accurate bat requires valve adaptors 
под may necessitate unsaldering some connections 
13). It should be borne in mind that the actual values of the components and the emission o the valves 
may vary by + 10 per cent. from the theoretical figures. an abnormal reading is obtained, 
э чу af the cirenit should enable the origin of the fault to be traced and the defective compenent 
EH 
а. To facilitate the checking of wiring every wire is numbered and the numbers are ala in the 
Ampkfer Schematic Diagram, Plite 15 A component can he loented a the chassis by obtaining 
n безе о reference ranis othe vine сао нів then 
made to the Ampiiter Detail Wiring Diagram in the sup: оса dravi the wires bearing 
thse ners bé fd on, ема Dion ар the S wil ПП 
the detail wiring diagram shows the correct relative positions of tho componente, 


IMPORTANT 
Showd и Ы necessary to replace алу amplifier composent or to distur the amplifier wiring 
Jor any reason, great care must be lakes fo ensure that the wiring is replaced ласу as fora, 
or d'sasrous ves due (0 stray coupling go may ости. 

See Appendix I for Ваше Finding Table. 


ten ps 


CHAPTER 6 
MAINTENANCE (Plates 19-2) 


1, Experience gine with the 40m, Bofors Merk 5 Mounting has chown that a regular паноа 
Loos Tae ceo аттау beneath de latforme e exposed to the vehe: and care mest 
Be taken io тшше cat е watetghtnss e, juscton bones ct. is maintained 
Ka mast he pad to мше paris Eeer i order 

fo plone sies of te working pat avercaming de force exerted by the rptu. 
i acne acca to itane Stated Below the platforms, acces holes covered by pints are 
Sedat of тє shied for ease af accese to е rnt 


TRAINING BASE 
3, Te tining oll and er кез are red py means of esu mounted ip grou rond 
de GF (їл? Fous ig 
ics and the flange on the 
S КОТ adjustable in service 
орлы posten. When терра roller 
rli to ге е ите pré lods being 
habec 
ч Tite ср bolt nut ший te spring washer wil jast net tarme Nott rotary position of nut, 
Тама пш кїз a spinner кна it is scaled hard про shoulder on Бой. This should occur 
aes rtm al vit aper шше шшс he rear айр bolis, and betwen 100° and ЕР fr tae 
Tverd bau 
ten te either side ofthe above limits the spring washers shoal be checked to drawing 
сыў агу have probably taken a et in which cae they should be replaced 
Nur? The dened prebad is 0-01 in. per washer, i.e, 0-0304 front clips anê 0-010. rear 
Aene! pe tt айша dan oly be maintains by er of replacement 


ee ай (G. 181/87 — Amendment No. 9) 


lable to be subjected to sea spray and wasting 

И safety as well as correct functioning, it is 

jest attention, and its rebira artian, whieh te alias 
terreption of the firing 
‘of the solenoid (Plate 20, 
ТО ENSURE SATISFACTORY 


SE, (Amendment No, 11) 


Zosen oc Finns Gear 
AN The най tappats are о boat ore 0-01 in clearance from the firing plunger of the 


1 Asians sgh эг provided nte vo voit ng nds to rnin the peint 
at ina en me м 

(e) The tappet red oparsting the resetting euch hus an adjertable tapet at ite lower end for 
аа ала its eng to synchronise the point at which the дено crei, is completed with the point 
at hic the salty ding chick becomes neatly fly engaged 

(0) Adjusts ше provided in the vertical rods ofthe devation and tuning component ink 
elo Шоу "ушей of the рош a which the safety ling quit ia а Those am 
Sed at ето м wows and ar hen рі They donet require furde adjustment 


ELEVATING AND TRAINING GEARS 

Б Regular aieo i te be given to the wena споран in the drive from the hand drive 

box 10 the main gear box. ei 
EEN з з 
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‘The resetter boxes require по lubrication, being fitted with fabric gears; watertightness of the 
төш bores mut be куда AP Foe 

"The plungezs of the powor interlock switches must receive frequent attention although thelr spring 
action is assisted by a hooked lever. 


Ss oF Нахр ако Power Dave Froctiox Disc Gomes 

Т.е setting of the аат бос сов made ot the manufacturers qnd de des iso ange 
that no subsequent alteration should be necessary. If it is considered that the loading of a friction 
di coupling is teo а spare wet of Зее pring washar» should be ted, "Thes washes ат 
provided in adjusted sets which should give tho correct sting when tightened up in the coupling 


Nez To senew а set of these washers in а hand peter disc coupling, the taining or 
“ша ma pa bx Ый исо bsg З ped 

‘the ase ofa power friction diec coupling, the appropriate driving motor ме 
de be removes. A minor adjustment may be made however by opening out the coping 
Si e os eti, з бр риа an sting e duces 
тену ч 


JOYSTICK 


E The joystick controllers snd the centring springs are below the platform and therefore very pel 
Frequent inspection of the link gear, toothed quadrants and centring springs із therelore necessary. 


‘TRAINING AND ELEVATION AND DEPRESSION BUFFERS 
9. These are provided with means for filling and should be kept topped up to correct levels, 


TRAINING AND ELEVATION RECEIVER DRIVES 
10. Eege: clevating aad training efforts can frequently be teed to осо in Шей азобаай 
EE 
Training gear Due to the ve estre that can be reached by the modem grease gun the bearing 
bushes A the recever drives may be forced apart tus caving steve cad list and henee high 
relational tues, Мойдин No, 9 provide grease rell grooves in those bushes fed Dy grease 
nipples Nos 9, 4, 48, 107 and 108, IL 


‘imp gland, айй (o сонаге water does not accumulate and 
‘water level in the tank should be checked periodically to ensure the immersion beater is 


AUTOMATIC STARTERS (British and Canadian Equipments) 
12 The main contact tips of the contactors should be examined periodically and smoothed to remove 
he large globules of copper which may be formed by frequent arcing. The matr surfare which develops 
on contacta з, however, in na way detrimental and in fact actually reducea the contact resistance 
Тї contact tipa are о be renewed when wer allway trough. The поту close айыр 
contacts on the contactors should be cleaned periodically with а rag to remove aay deposit wi 
muy have formed on the contact surfaces. The moving contact arms should be free to Fock 30 55 
to make contact with both fixed contacts 

"The bearing pins of the contecters, the push rod on the overload relay and the narmally сіней 
auxiliary contacts should be lubricated with а drop of approved light oil This nsed only be done 
two or three times а year. 


AUTOMATIC STARTER (Warton Euxcruc) 

13. Before starting up, the dashpot on the overload must have the necessary amount of cil inserted. 

‘The sliding clip on the motor shunt field regulating resistances must be securely set t» the postion 

required to give the specified speed of operation of the metadyn tet (ae Chapter 5, para. 103) 
‘Whit in service the starter shoald be kept clean and all oiling paints attended to periodically. 


ROTATING MACHINES 


14 The general mmintemanes of all the rotating machines is quite similar to thst for any othèr rotating 
electrical machinery, 


SEA 
15, Bearings and housings are fled with sufficient grease before leaving the manufacturers end require 
no further sttentian ейге purting the machine into operation, Under normal conditions а madine 


‘wl rn for many months without replenishment of the grease but the amount of libirtion ойт 
Ж bast determined after inspection of the bearings at stable intervals, by removal of the over 
Bearing cape, No dete ring can be ld down, for lubrication i esd by cimatieeondrions 
fd the numberof лиз running that occu. Dont energies damage б more ofen done vagi 
tis practer than through ancergrencing A comfortable warmth tothe hand pac on tha bearing 
np indicates that the bearing running mer she best conditione.. Before removing any bering cap. 


CHAP. 6. MAINTENANCE я 


dirt and moisture isto be carefully wiped from the vicinity. Caps and bearings when removed are 
‘tobe kept covered with clean paper. L the bearing s dirty, or the grease Ваз deteriorated е bearing 
mat be removed completely. The procedure for this will be quita dear from a study ofthe relevant 
Яр» oer’ drawing, if ie remembered that the outer races ure à pact а the howinga while 
‘he inner races are a presedit on the shaft. After the armature has been withdrawn fom the yoke, 
a Bearings can be removed from de shaft by puling са the outer race, ате bag taken net 10 

Шев Ме cage. Toller bearings can be removed from the shalt by pulling on the inside ip of the 

лег race with ths inner bearing сар, This may be done by screwing hte the bearing сар three long 

lie which pwoject beyond the ond of the чай, placing on the е of the shalt 2 rigid steel plate 
Zeng thre: clearance holes through which the studs can pass, screwing nuts on to the studs and 
полой tightening them up to the plate. 
16, Washing of bearings should be carried out with two succesive petral baths, the second being 
kept clean 

When recharging the bearings with froth grease overcharging must be avoided. Th» space 

‘tween тойт» or balls mast be well filed with grease and the outer caps about two-thirds Aled so 
that he grease is in contact with the bearing and yet there is room for expansion c the grease: 


Cowiersrons, Bausnzs яко Bausnazan 
17, These parts require careful Inspection and attention, Grease and moisture inust not be allowed 
to accumulate: the carbon brushes should bo fce in the holders without being sad, сій of 
‘movement or hoging of the carbons must be remedied without delay and the rash tension spring 
should press firmly on the brush and move freely with the bros 


Metapye Ser Baus Танок 
I8. Because of the long periods of continuous running tant are likely to occur and also because brush 
fiction contributes а highs percentage (o the total machine losses, the correct brusla tensions mwt 
‘be elis adhered чо o» the metadyne seti The brush tensions when measured with a new brush 


Soul be as falows 
British Canali 

буле аа o s 10 or truth Sor 
SE molor оц ` AERCH, зицій 


Care is to be taken when Sg new brushes to we the correct grade as speciied on the ship's 
wën drawing. 


атпы New Brusues 
19. Care should be taken when fi 


The meadyme diving motor brus тоша the 
nette a strip of eutorendam cloth or glass paper (not emery cloth), ed 
by an amount at least equal to the circumferential distane 


ilace прен, tht when the buses ae wre onto and tae commer tamed, 
‘Se coe! becomes виа." Ae tum of te amare wil then Бе suret то grad se ртн 
ZE, SE 
EE 
“Finally, the brutos should be wiped clean, E 
EE 
tween brat boxes, Tei therefore suggested that bres may be DERE о A 
дува carbo: and bedding four s a Sven e motor ed, Wien wing E 
Sees rtu шие fur braes se ce seid way d гй ach 
ie. 
21 When commutator and brush dimensions arë such that only а small amount of carbon hus to be 
Tenoved to Ped i irum, Dedi cin be сити oup зи a DEEE Саб ето A 
Cede dece fr ice ipse proie 
Jesi ovo the стано А broth bedding stone ie а sl sean which powders айу and 
Ee 
D E AE ‘be removed d 
ees E: 
(i А кен cuis win: De БЫЛ o i eor Du bem ОЙ En сы 
pere noie erp cep тн E 
арр ani held of полог, Should a spring become beri, eem i and hes 
Eas tiv over sts complete range witout ойс the brah box 


Сонмитхток MAINTENANCE 

23, A commutator surface should be polished, ct uniform colour and free from irregularities or burning 
Tf the commutator is badly burat or aut of alignment з temporary hr up may be made with a 
commutator stone shaped to the curvature of the commatator This may involve removing ane 
‘or more brush armas. М is essential when performing this operation that the armature is run at full 
‘speed otherwise "flats" or hollows will not be removed but wil be sceentuated 

24 Музее may easy be un at ful peed by their diving motor and a metadyns commuter 
тау be stoned under no-load conditions, The metadyne driving motor may be run with two brush 
arms removed but саго must be taken to avoid accidental shock to the operator. 
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25. After toning а commutator or returning a comutator in а nthe, the edges of the commutator 
bars are to be carefully examined and es" o: sliver of per етуй, by eutting very 
minste chammers along the commutator bar edges vith a sharp tool which does not turn up 

‘the Commutaor surfar. А sharp penknife has been found te perform (ыз operation satisfactorily 
‘hut a specially peepared cutting tacl is preferable 

26, After machining the commutator, the micis must be recessed to the dimensions givin on the 
ship's officers’ drawing. ` А scraping tool prepared fom a hack-zaw blade is suitable for this operation, 
ЛЕ important when anderestting micas, to ensure that но mica is lft en the vides 9 the cnmulatr 
tare flush with, or proud of, the commütator surface, Proud mica Is a wel established cause of 
коки "acting 


LUBRICATION 
17. The eelours of the syrbele i the lubrication charts indicate the frequency af the lubrication each 
grease nipple or oil cup should receive. This period should be the minimum allowed to elapse, more 
frequent sttention being given as weather conditione and experience deem necessary. А grease gun 
1 included in the spare gear box. 

"A mumber ef the lebricetors for the training base assembly are remotely fitted and connected 
do the variam items of gear by pipes. Care should he taken when stripping not to damage these 
pipes by fattening, ete. 


SHIP'S OFFICERS’ DRAWINGS 
28. Each ship will be issued with a volume BR. 1107 containing coloured plates of general arrangement 
ravings, including ezeteal dravings. The purpose of these drawing: ts not only for gudance of 
AN eer and depot ships in the faction ote equipment, but els to provide a oertain amount 
SE fata, cock ac um mimere, for rcerence when ordering replacement parts, and these drawings 
Should always be consulted bere action is taken t0 order sach replacements. 

ен * C^ and ^ D " spares Heta will be found at the back of the volume of drawings. 


AUTO AMPLIFIER 


28, In order to seduce deterioration the auto amplifier when во in dally 
Shack be erred hr à fov bows nach duy, end эйе E 
dong as practicable before bung required for operational ог ererdee periods: 


SE E 
SE 
EE 
E E 


Tl procedure should be implemented with dab ра to re risk and «му 
in locked amd unattended compartments; EE E 
the Admiralty. ву 


dir оно wid he пе 
in may 10 


ГА. Depots hold 6.2009. gauge, checking, covating are (05160). Occasions ma 
SEA Zi POE Gi Se E 

ray be encountered when the guns are ftd in а particular mounting. 
РА occurs adjastanent uf the ar or of the pen may be acces. e 
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CHAPTER 7 
STRIPPING 


1. The mounting «һә be lifted, for examination and cleaning of roller paths, rllers and centre 
pivot, їп accordano? with instructions given in B.R. 282 


TO LIFT MOUNTING (Pied) 
` (fl Remove the bwer ring retaining the centre pivot roller bearing. 
(6 Withdraw the cage eme, complete with rl 
Nate : There are two diammetical Fisch Whit. topped hobs in the v 
GE opposed Ні Wit, tapped hobs in te сө fr 
“When ӨЫ retaining Sag sud meller cage ove bien somoved. they must Б ау 
Zeen to prevent damage to the кое cables. 


ats EEN 


pe, PO ke Beck. Lon 

Five of the Tear clip рой aus ште situated inside the brackets supporting the 
“driving motors and in seme свася it may be necessary lo remove both motar: in 
‘order to gain access to these nuts. 

(66) Sling the mounting. Бу shackling four strops to the permanent lifting eyes secured to the 
emeng, Two of these eyes are secured to the front shield and the other two are situated 
below the platform immediately abaft the layers ard trainer's seats, The positions of these 
legs аге so arranged that the stops are centred on the crane hook зо that a spreader 

(e) The moanting ean then be lifted sufficiently to enable examinations, ete., to be carried out. 
Nale: Before commencing any work underneath. the mounting must be chockad. 

Care must be taken not to dumage the electric cables running through the 

‘centre pivot glands. 


ei 


TO REMOVE GUNS FROM MOUNTING (Ршез) 
3. ( Engage the elevation locking bolt. 
(Gi) Disconnect the electric eads running to the gyro sight and the loading lamp box, and remove 
the dips securing the leads to the sight brackets. 
йй. Remove and stow the gyro sight. 
(te) Оп and remove the sight support brackets. 
( Drain the water from the gun jackets and then disconnect the fexible water pipes 
ое tbe left and right Aring arms at the пио. 
ево, Take out the screws securing the trunnion bearing cover plates, axd remove de plates, 
(eti) Disconnect the safety firing link from the elevating ar. 
(is) Unbolt and remove the trunnion bearing caps. 
(5) Sling the guns, and shea remove the elevation locking bolt 
(м The guis can then be ted from the carriage. 


a TRAINING GEAR. 


TO REMOVE A TRAINING ROLLER (Flute 4) 
4. (Я Remove one section of guard plates. 
(î) Tras Que mounting until onc of the gaps in the upper roller path is over the training 
roller to be vie 
í Remove tke split pin securing the spectacle plate, anserew and remove the roller axis 
from the live roller ring. These are accesible through one of the gaps in the upper roller 
‘path and one of the holes ia the verdieal web of the lower base plate 
(i) Remove the tole. 
Noté: Care must be taken to ensure that the rollo axis is screwed up hard tu dhe shoulder 
in the kvo roler ing, Failure to do shir may prevent the hibriesting oil reaching the 
{inside of the roller, and may also mean that die axis is not truly radial te the live roller 


D 
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TO DISMANTLE TRAINING DRIVING MOTOR POWER FRICTION DISC COUPLING 
(0 Det aad remove the anununition rack. Като che screw and Ме away the or pate 
disci shove the metor 
(i) Disconnect the decre lende tothe motor junction bex and remova the conduit ting which 
protects the leads runaing from the junction box to the motor. 
(6) Sting the motor and then remove the four hung down bolts 
(i) Withdraw the motor (approximately 3-inckos) together with the friction disc coupling until 
the coupling disengages hom the power drive alt of c main gear box 
0) The motor ech with the comping са then be fid away. 
(н) Motor can te лепенка without removing friction dise coupling by unscrewing the boks 
securing motar coupling W EN 
Nate: When resembling notar ing, always ase 
Яй ата, бә ми кіна o ste abr idk cue coupe Mind ef T Oe 
Far box shaft Since the laca inthe ларе would be lable 10 damag 


и 
а. 
ог n 

qe. Wee 
eek ke 

DU TAI ERNEUT ME 

cuu бо 


(6) the distance piece, controlling the fiction, which їх in halves can then he removed. 
Хожу After re-assembly, fill with cil, ст The sheke reg} weliweiher should be renewed. 


ТО DISMANTLE HAND DRIVE GEAR BOX (Plate â) 
7, (0 Disconnect the upper universal coupling. 
(ii) Remove six bolts securing the gear box to the distance piece The Бах together with the 
training handles can then be removed to the bench for stripping down, 


TO STRIP DOWN HAND DRIVE GEAR BOX (Plate) 
& d) Drain off the oil 
(i) Remove the screws securing the cover. 
(i) Lif ой the cover together with handles, spindle, bearings and bevel gear. 
(e) Remove the spt pins and пиз secaring dhe bevel gears, 
V Remove the gears trom their splined shafts, 
Nole: When reassembling, the inner йо on the handle spindle міни be pressed 
om with spine in place nthe inner cover piate pu on ial 


TO DISMANTLE TRAINING MAIN GEAR BOX (Plate 5) 
9. 0 Unbolt and remove the right ammunition rack. 
(i) Unbolt and remove the trainer's foot rest, seat and seat support bracket. 
Nole: ‘The seat support bracket ard mounting lifting eye are secured by the same belts. 
ii) Remove the serews and lift away all боот plates with the exception af the one rapport 
cooling water tank. 
(io) Unbolt and remove the cable guards fitted around the right cartridge chute, 
lo) Remove six securing bolts and lift out the right chute: 
(ei) Disconnect the electric leads from the resetter box and clutch interlocking switch. 
(ен) Renove the resetter box. 
Noe: The coincidence transmitter magslips mast be removed before reassembling this 
box, and great care taken to avoid damaging the ibe gear wheels when meshing them With 
the resetter driving pinion. 

(if) Sling the training motor and remove the four holding down belts. Also unbolt the training. 
‘motor junction bex. Withdraw dhe motor (tether with the junction box) approximately 
inches to disengage the mator shaft and the friction crupling, from the power drive shaft. 

(is) Remove фе sit pins, and the bolts, from the coupling connecting the output and the 


на) Tap ont the taper pin securing the coupling to the worm shaft. The half of the coupling 
te wos sat car ab be биле lag er tor peo 
(si) Disconneet the hand drive lower mniversal coupling. 


CHAP. 7. STRIPPING a 


(sti) Sling the main реш box and remove the four holding down bolts. The box can then be ified 
ахау from the upper base plate. 
Note: The gearbox must frst be Мод vertically approximately Pinch te disengage the 
spigot, fitted on the underside of the casing, from the recess in the apper base plate. 


TO STRIP MAIN GEAR ROX (Plate) 
10. For stripping purposes the gear box may be conveniently divided into three sections. They should. 
зе stripped in the following order — 
Te Strip Reseter Reduction Gear 
(0 drain off the ой; 
(8) remove the resetter driving pinion ; 
Ut) може the eleven securing bots ard remove the reduction gear box cover. This cover 
farms the housings for two bearings supporting the reduction gearing ; 
(fo) withûraw the gears complete with their shafts and bearings ; 
(г) remove the split pin and nut securing (be first reduction pinion, Renove the pinion, 


то Sirip Contre Power Drive Section 

и) take ош. the securing bolts ard remove the reduction gear box casing; 

(off) remove the split pin connecting the power clutch operating shaft to the clutch 
fork. Withdraw tho shaft and the fork ; 

ii) remove the roller bearing «nd distance piece rom the power elutch shaft ; 

Eu withdraw the power clatch shaft tagether with the clutch, bevel wheel and spur gef ` 

od remove the split pin and nut securing the spur pinion to the output shaft Withdraw 
‘the pinion ; 

(5) remove four bolts securing the housing for the power drive shaft bearings ; 

іні remove the bearing housing together with d» power drive shaft, ese pion and 

гр. 


To Strip Нана Drive Section 
(ен) remove the four bolts securing the bevel gear box i 
ай) remove the box complete with shaft, bearings and bevel gear ; 
(+0) remove the split pin and nut securing the bevel pinion to the hand drive worm shaft; 
(кей remove the bevel pinion and distance piece ; 
(явй) remove the cover plate from the main gear box easing, exposing the worm ; 
(21$) remove the keep plate and unserew from the easing the end cap zetaining the worm shaft ; 
(мз) withdraw the worm shaft and bearing. Remove the worm; 
(ex) remove the tour bolts securing the Dearing housing for the output shaft ; 
esi) remove the housing complete with gland mat, bearing and oil eal ; 
em remove the split pin securing the hand clutch operating shaft to the clutch fork. 
Maier the shaft and fork 
(хей) the output shaft together with the clutch, wormmwhoal, feietion diae coupling and inner 
‘bearing саа then be withdrawn, 


Reassemily 
11. Re-assembly takes place in the reverse order to that in which the parts were removed 
(Я АП gears and moving parts to be adequately чеге. 
(ii) At each stage of assembly check that all parts are free moving. 
ii) With coupling 13 and M/GR 857) secured, backlash at friction clutch GR, 6860 not to exceed 
"X dor “445 movement Пі pointer with applied torque of Bab, ft 
(is) With resetter drive GR. 6562 secured, backlash at friction due G.R. 850) sot to eximed 
1 4¥ or “473 movement on (Sein, polmer with applied torque of 1-b. f 
(9l With rack secured, backlash at friction clutch G.R, 6560 not to exceed 12° 42” ог 3-32 move 
men on 18-i. pointer with applied torque of Rib fi. Backlash femmes are for full right 10 
let deflections. 
(e) Duplex bearing зо eme пр tightly, necessary carnes being alowed for in the 
ing 


TO DISMANTLE TRAINING WORM GEAR BOX (Plates 4,5) 
12. (0 Unbalt and remove all cable guards surrounding the empty cartridge chutes 
(д) Unbolt and remove both cartridge chutes: 
(ii) Remove the cente two front clip belts 
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(e) Ease the compression on є spring plunger of te saty бй ger and remove the pin 
сеспес the plonger to the reller guide arm, 
19 Remove the pin connecting the top of the plunger to the огаш of the differential gear hor. 
(ei) Drsin the water tank and remove the pipe consscting the tank to the pump. 
(eii) Unbolt and remove the spring plangers support bracket. 
sid) Tap out tho taper pin securing the coupling to the worm shaft and remave the coupling bale. 
‘The МИ of the coupling on the worm shaft can now be moved along the worm shaft to clear 
the spigot. 
(ix) Disconnect the grease pipes to the worm gear box and remove the holding dowa bolts. 
(x) Remove ail sling plug: 
(х0 Lif the worm box until the dowel and training pinion ате clear, and slide the box out to 
the front under the safety Паци gear differential box. 
Noe: Lifting holes, tapped finch Whitworth, are provided in the top cover te 
facilitate the removal of the worm gear ок. 
With main pinion ТОБ. 6552 secured, backlash at couplings 13 and 14/GR. 
6571 net to exceed 07 “51° or "29 movement on 13° pointer with applied 
torque ot ЯНЬ. f. 
With rack secured, backlash st couplings 13 and 14/6R, 6571 not хо exceed 
2^ I8 or -6 movement on 154. pointer with torque of 401b. ft 
Backlash figuies are for fall right deflection to full left defection. 


TU STRIP WROM GEAR BOX (Plate 5) 
13. (i) Drain off oil. 
G) Remove the keep plate and unscrew the end сир from the worm casing. 
(6) Remove she split pin and nut retaining the worm shaft 
(i) Withdraw the sleeve and two worm shaft bearings, 
Nae: A strongoack is provide for this. 
(o) Remove the keep plate and unscrew the worm shaft gland nut 


(i) Withdraw the training worm and shaft (by unscrewing it from the wormwheel) together 
with the roller Dearing whieh is secured to the shaft by e lock nut 


(ш) Urboit and remove the top cover exposing the wuel 
(odi) Remove the spit pin and nut retaining the wormwheel. 
(68) Remove the top pinion shaft eller heating. 


(5) Withdraw the wormwheel. 
Nate: A strongvack is provided for this. 
(ч) Withdraw the pinion and shaft, 
(i) Rare the мер pate and unscrew со вов) retaining the lover pinion shaft 
rings. 
(мй) The bearings, with distance pieces and oil seal can then be removed. 


Beassenily 
14. Re-ascembly takes place in the reverse order to that in which the parts were removed, 
(0 АП gears and moving parts to be adequately lubricated. 
|i) At each stage of assembly check that all parts are free moving. 
(i) Duplex bearings should be hammered up tightly, necessizy clearances being allowed for in 
We bearing. 


ELEVATING GEAR. 


15. When dismantling any part of the elevating gear, always fist engage the elevating locking bolt, 
16, The instructions for demanding the elevating driving motor and power friction die coupling, 
апа for stripping the elevating gear boxes ars similar to those given for the training gear. 


TO DISMANTLE HAND DRIVE GEAR BOX (Plat 7) 
їт. (i) Disconnect che upper universal coupling 
(i Remove six bolts securing the gear box to the elevating worm box. 
(i) The gearbox, together vith the elevating handles, can then be removed te the bench for 
stripping down, 


TO DISMANTLE ELEVATING WORM GEAR BOX (Plate 1) 
18, (0) Remove the hand bevel gear box cs above. 
(i) Remove the guard from the coupling connecting the worm shaft to the output shaft of 
Oana cmn 


CHAP. STRIDPING E 


(йй Tap out the taper pin securing the coupling to the worm shaft and remnve the coupling bolis 
raue e ing on tee worm shaft can now be moved along the worm shalt to clear 
the spigot- 

i) Firs, теша eare to sling the box, semoyo sint bolis securing the kox lo fhe carringe. The box 
Tias win the elevating pinion, can then be withdrawn and ified avay: 

Note. Wren replacing the worm gear box, опе, that the elevating resiver drive 
i ples е ты en postion ект they че med GC 
elevating pinion, 

With main pinion ТС. 6582 secured, backlash at couplings 13 and 14/GR. 6871 
ma pinion С Б a Sy wea true 
ар. 

Wi rack secure, backlash at coupling 13 and MGR, 6571 not to exceed 
e or 28 moverent or 15r. pointer with applied, torque of 401b. ft. 
Backlash figures sre for ful right deflection to full eft defection. 


TO DISMANTLE ELEVATING MAIN GEAR BOX 
19. 6) Remove the left anzmnnition rad. 
i) Unbolt aed remove the layers sent and support bracket. 
Not The cet support Hracket and the mounting М 
н) Remove Ae screws and lift зу all the oor plates excepting the two directly above the 
Srenlating watar non-return valve. and the pump motor, 
н) Romove the joystice assembly as described in para, 25 
D en the upper and lower universal couplings and remove the hand drive shaft. 
(e) Disconnect the electric cables to the resetter box and citeh interlocking switch. 
(63) Weder the elevating motor as cesribed for the training motor in para, $ to disengage the 
moror shaft nd friction coupling Fom the power drive shaft. 
(eii Sting the gear Box and remove the four securing bolts. The box can than be fte eut from 
the mounting. 


i eye are secured by the same bolts, 


FIRING GEAR 


то DISMANTLE POWER FIRING CLUTCH (Plate 9, Diagram 6) 
20. () Disconnect the slestris lad tothe fring motor- 
$F Chose and att disengage the muff coupling. Remove the motor 
(6 Remove the pin fom the Tn connecting the power fring ін lever to the seri 
О оше the buts sewing tbe power Bring clutch and withdraw the dutch hy sliding it 
Siar om fhe coupling o the diferent box 


то STRIP POWER FIRING CLUTCH (Plate 0) 
21. 6) Drain off the oil. 

(6) Remove the spit pin and aut scearing the coupling dise to the clutch shaft. 

бй) Remove the coupling disc and distance piece. 

(ir) Cabot the end plate and remove thie together with the ball bearing end oll seal, 

(@) Remove the clutch operating shaft end cover plate: 

f) Unpin and remove the clutch operating lever 

(98) Remove бю grab mse cennosting the clutch operetin shaft to the clutch operating 


(oii) Remove ths taper pin and the collar which retains the operating shaft, 
(ix) Withdrawn the operating shaft. 
(5) Withdraw the clutch shaft and the holding clutch assembly. 
(ы Unpin and remove the muff coupling from the worm shalt 
Ii Remove the two plates covering the worm shaft bearings 
(vin) Withdraw che worm, shaft and bearings 
(iv) Remove the wormwhee! cover plate. 
Gx) Withdraw the wormwheel, running shaft and bearings. 


Reastemily. 
Za Re queri ts place in the reverse order to that in which the parts were removed. 
(0 А meh stage cf assembly check that prt are fice moving- 
бли качат шыман. fois. iH He ЙЫ з. ein 
Sa When теа the power fring clch care should be taken to ensure thatthe various 
Seg ed org toed м atop d 


rita of Mates 21 end 22 of Bul, 1107. 
(Amendment No. 12) 
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ТО DISMANTLE DIFFERENTIAL DOX (річ б, Plats 0) 
2B, () Resto te per Sring сына a ої en 
Ree Чы ER mud rene the pin Tom diy ever come R 
intermediate iind ате the fing pedal 
id Ute the bracket supporting the бон e, ям з thie, ии with the doct а 
Aides Eom п 
te) Remove Ach солі the ring shaft and intermediate fring abaft 
H Remove the pins from the levers connecting the fring sat to the aprind coupling rods: 
їп] Uabatt the two brackets supporting the feng shah. Remove de brackets aad inf. 
(66) Disconnect the elevation component rod and spring plunger ol fom фей té kwets, 
(65) Unbalt and remove the diferential bx. 


10 STRIP DIFFERENTIAL BOX (Diagram 6. Piate 9) 
74 6) Drain off the oil 
{) Remove the tap and front eaver platos, 


(i) Remove the intermediate firing shaft end covers. These form the bearings for the shaft 
(0) Withdraw the shaft ané cluteh spring to the right. Remove the safety firing clutch, 
(e) Disconnect the two extemal ой pipes frem the oil feed Нож. 
(PiN) Disconnect the ой pipes and remove the feed box. 
Мне Care must be taken not to damage the oil pipe. 
(cit) Remove the lever from the training component quadrant salt 
(ix Unscrew the set bolt securing the training component quadrant to its shaft. 
(8) Withdraw the shaft and then remove the quadrant 
(ei) Remove the set balt securing the lever to the elevation component quadrant shaft. 
(ев) Withdraw the elevation component quadrant together with the saft. 
шн) Disconnect the supply pipe from the oil pump. 
(oi) Unbolt and remove the pump cover plate 
Nue ` The oil pump is bolted to the over. 
(в) Unscrew: and remove the two dowels, locating the differential support bracket, from the 
tense of the ecg 
а) Remove the four bots securing the differential support bracket 
(avi) Withdraw the bracket, diferential gear, dutch operating сат and shaft. 
(jf) The remaining clutch operating gear can then be remove. 


TEN 
УНИ tl plane бе полем ory 1 hs i bid Ge pct et vem 
(9 At sash sage af conl dic thut ali parta are ee moving 
@ The які operating spring should fa with the oast somprason posi to 
gu ith 
i) The quadrants and eam shold be fitted on their respective shafts with engraved ines vertical 
НА Shon ves e оюны, es Bad by the ша ees фа ee ad най 


JOYSTICK 


TO DISMANTLE JOYSTICK ASSEMBLY (Plat И) 
26. (i) Remove the covers from both controllers, 
(i) Disconnect tho cables to cach controller. 
Ñi) Seen back the glands and pull out the cables. 
fir) Replace the covers and plug up tho cable glands. 
A Remove the sont und its support bracket. 
(s) Remove the serewe and lift away the floor plates. 
%) Remove the elevation controller as described below. 
Nite This iz necessary Босак of the proximity of overhead electric cables 
jii) Remove the eight butts securing the joystick platform to the sapport brackets, 
(és) The joyetick assembly can then be lifted атау: 


f 


CHAP. 8 STRIPPING D 


TO STRIP JOYSTICK (Plate 11) 
27, ( Withdraw the two pins which secure the joystick handle with the fring switch box, 
(i) Withdraw the other handle and shift complete. 
(8) Remove the split pin and nut which secures the top swivel coupling to the lever. 
(i) Remove the lever from the swivel. 
() Disconnect the elevating rod irom the elevation toothed quadrant by removing the nut 
Py in boom uim Ж 
(e) Remove the bolts which secure the clevation controller supporting bracket to the underside 
af the platform. The elevation controller and its supporting bracket can now be removed 
‘downwards во as to free the swivel coupling from its pivot on the end of the rod. 
(oil) Withdraw the eevating rod пра 
(efi) Remove the belts which secure the bracket supporting the training controller to the 
ancersde of the platform 
(Èx) This bracket, complete with controller, can now be moved clear of the training toothed 
juadrant ard taken away. 
(д Unbol the bracket supporting the training centring gear. 
(ji) Remove the retaining aut and the two set bots securing the training toothed quadrant to tho 
"ver tad of the training tube. 
(sii) Remove the training quadrant together with the centring gear. 
(i) Deich and remove the joystick column from the pedestal. 


Reassenbly 
2%. Re-assombly takes place in the reverse order to that in which the parts were removed. 
ii) All moving parts але to be adequately lutricated. 
(î) At each stage of assembly check that all parts are free moving. 
(i) When re-assembling the controllers, the pinions must be correctly meshed with the toothed 
sectors. Reference marks ars stamped or both the pinions and sectors and when these marks 
‘rein alignment the teeth are correctly meshed. 


COOLING SYSTEM (Plate 14) 


ТО REMOVE PUMP IMPELLER 
20, ¢) Remove the pump casing and the bearing cover plate at the commutator end of the 
pump motor. е 
(6) Ной the motor shaft by the dats provided at the commutator end, and unscrew the impeller 
by inserting à square Баг in the square recess provided. 


TO REMOVE GLAND ASSEMBLY 
30. 10 The spring, former, rubber washer and carbon ring vill probably all come away with 
‘his impeller, but the bronze sealing ring will probably remain in the pump cover. 

@) If i is desired to remove the sealing ring, remove the twa countersunk hesd screws and 
withdraw the pump cover. The bronee scaling ring ean new be tapped out from the motor 
side of the cover. 


T0 RENEW ITEMS OF GLAND ASSEMBLY 
31. 6) I the carbon ring and the bronze aling rings are found to be ribbed, it is essential that the 
H шейт зили та shold be machined smooth, and lapped together before reassembly. 
(i) To it à new sealing ring frst ensure that the housing ie clean. Smear the back an periphery 
atthe ring with үйл compound ("stag comporad ое similar), and ther tap the rg 
ts postin ts tha pamp cove, taking eat net th р оп the lappad surface. 


E 

ЕН a (a ice pad car V e кезй 
EE 
ЕС a Нея 
eder e ENEE 

е узыны Ое ыа 
EE 

РУ 2 


E 40 ми. BOFORS TWIN R.P. ю MARK 5 MOUNTING 


(iis) Screw the impeller en to the motor spindle, turning the pump cover with it, until, when the | 
pump cover is nearly butting on the fange, cut the сога and withdraw it entirely, Joen 
аа eren the two countersunk head screws securing the pump caver, 

(io) Finally, tighten the impeller and replace the pump casing, with a thin paper joint between the 
anges of the pump cover and easing. 


JOYSTICK CONTROLLERS (чија Offers Drawings Nos, 08 ant 09) 


REPLACEMENT OF INNER AND OUTER MOVING CONTACTS 
33, Remove the insulating barrier (item 13) by removing the one ОВА fixing screw. Both sets of 
ABA fixing screws for items 15 and 16 are now accessible. When adjusting a new set of contacts the 
pressure should be 4j to 44 ounces, 


REPLACEMENT OF AUXILIARY CONTROL RESISTANCES 
34, Remove all connections to Ше faulty unit, slacken the 2ВА locknuts at the base casting end of 
ic resistance unit support rods (item 28) and remove the unit by lowering the vertically slotted and 
and siding ont to the le when looking at the base casting end of the controller, Replace the new 
‘unit by reversing the above procedure. 


REPLACEMENT OF MAIN CONTROL RESISTANCES 
35. Half of the main control resistances are accessible immediately the protective cover (item 3) 
is removed, Access 10 the remaining units can be obtained by either of the following methods :— 

{0 remove the resistance slab fixing screws and the Naing bracket (uem 30) and slide the 
Leer slab up until it сап be turned over, thus exposing the Бы units ; 

(ë) siacken the two OBA lockwets ond the two OBA fixing screws which hold ‘he main slab in 
тонов. Slacken the resistance slab fixing screws. With a tommy bar unscrew the 4 main 
‘Support posts (items 20, 21 and 22), providing the two connections to the capacitor 
have been removed the whole шеста! unit may be removed from the baseplate and any 
repairs, electrical or mechanical, may be carried out with the maximum of accessibility. 


REPLACEMENT OF BALL RACES AND ОП. SEAL 
30, Powe as eid for tis mond method of placing the min onl anges and then 
proceed ac follows: 

"To remove the front ball race remove the moving bearing support arm (tem 12) und tbe front 
bearing cover ite 13) end extract the Sont lura Е 

"To extract Чи гаш ball race frst remove the e beten device and then remove the rear 
bearing cover (tum 38) and extract the ball race. ` 

oe: Belore ftting a new ball race fst remove all the existing oil, Lubricate the new 

bearing with OM 35 oil 

‘To remove the oil seal remove the oil seal cover and extract the seal. 


REPLACEMENT ОБ QUICK-BREAK SWITCH 

37. If it is only necessary го replace the switch contacts, access to these is gained immediately the 
protective caver (tem 3) has been removed. Should it be'necessary to replace the quickebreak switcà 
Eompiete, fiet proceed az detailed for the socond method of replacing the main син! resistance 
‘Access is then gained to both front and back оГ the main slab. 


THE METADYNE SET 


METADYNE SET FOR BRITISH EQUIPMENT 
38 Tn the event of any major repairs being necessary involving the withdrawl of armatures, the 
EE n 

"Tue acies nest t be porated at e эр онен et as shown on the "lips обе " 
dave. 
то Remove Meadyne Driving Molor Zeie 
39. Remove the shaft end cover at the commutator end, remove the nuts and bolts securing the outer 
bearing caps and МЕ ше brushes dear of the commutator The machine should then by stood 
Vertically oa cad and the armature a by means of the hs duse tcu the ag 
ould te forced away from the yoke by means of forcing off screws in the tapped holes provided, 
‘When tie housing is free, steady the armature аршы owilhrion to avoid damage to the 


Т» Ronove Meade Armature 
ад та of the outor bearing cap at the non driving end, disconnect the feld to Ба wada 
of the driving end metadyne and Lit all brushes tear of the commalator The machine det 


CHAP.7. STRIPPING 5 


then be stood vertically with the driving end uppermost and after removing the hodsing bolts the 
шшще should Ье ified out by smears d the лей, the ater beng ос away from the yeke 
ing "forcing ff” serewe im the tappad bales provided. When the housing is free, steady the 
armature against oscillation to avoid to the commatators, 

"Wien remaking spigot joints, smear the steel faces with "Tating ” compound, The “ luting 
should be just thin enough for brush application, Thloning can be carried cut with castor oil or 
white spirit. 


METADYNE SET FOR CANADIAN EQUIPMENTS 
41. As will be seen from the "ship's oficers' ^ drawing the most convenient way of withirawing the 


armature is to remove the fan cover, the fan hub ang key, together with the ‘aut and lubricator 
бот the end: the motor brusk gear leads shoul be disconnected and the set then stood 
са end, if at Че, with the moter end uppermost. ‘he housing bolts the 
АО EE 
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APPENDIX I 
SPECIAL TOOLS (Diagram 30) 
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APPENDIX П. 


FAULT FINDING TABLE 
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damp not bug am | (ji) Control contactor coil fu 
ot (i) Село! contactor el fuses 
` Dez | 


Sich. inoperative 
pas itin я 
essed 


@ Test switch өп арія not to 


БО ker fa aem poston, 

Ge 
e 

SE 


EH 
Soe, 


Check. 
ТЕ contactor closes and бла 
hen Ox push № 

Mire dor short онеш. 


2 AC Oxlampnot buming. | 8 Amplifier not switched а Chee 
М дн ext zm aot o | ска. 
(6) edat ben о | Керш fuse AP. Gib or amp, 
(i) SÉ supply ва ning | Cheek, 
3. PowmnOxlamp burs ont | D Amplifier not switched on, — | Cheek 
See, 
D сапу оз amplifier testa, 
(ва) Noter бай crit breken, 
(6) Output slay irent broken. 
A. Mowing mts over a | G) Too mach fne sensitivity or fine | Deerenae as necessary. 
fall te (to in} | „ E 
ZE | (а шш wem е co | нии кое ыл and die an 
Vies flowing би dies | Тады ES, rat à турата eae 
шг follows wy jeekily. | and motor. тше fio sepstiviy and adjust 
EH SE Yo gre bat 
Ld 


E 


Mounting ellus director 
bot with abnormal lag, 


@ Mechanical нее in drive 
Жош. moter to тюш (for 
SÉ зале Fesch? 


(које sticking om o 


(68) Amplifier sensitivity low 


(6) Weak sg from coincidence 


ыш 
эше е. 
о 


Indicated (шт motor Bell 
так is moral), 


Tet amplifier 


‘Win no power on mounting operate 
(ал SE 
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m коштик зол or пок mm 
©. моо rune round to H Ampliter We Run though amplifier tests and err 
pod mph director is bi Сеанс Check and 
E iem í) Сож st tions either Бур "Caper. рага. 117. 
sa gp саит ap"; Сме: 
Sint Vereen, SX and SY Zap 


2, û stator con 


7 When mouti 
rom lare is 
ier Dr ш 
e ining up. 


ЕЯ 
äs 


(0 foe Pente setting | 8 ње ponent tes 


Ж eame per- retardati 


я 


Le бг redace pre retardation 

deg 

Gi) Cae br sens est 
Sch cea ST 


ardstios has no effect om the fault, the coarse pro-rstasdation capacitors 


‘he following method — 


Main up а tost lend with а length of 2 corê exble, ext ак pent reset ја one 
ња he inne ern diae a ta of tach ad evs te epi 


DPI ier тшс, 
Со fiio ie 200V, 1,100 ycie supply n the termina сабо он з 


E 
Ge d 
Кы ус ное, усе 

figure, the tolerances pi (420-25 %), the resistor (+1, 2 or and maius. 
Ee ТОЕ Ka 
d E sier до $) 

|S ducum 

(уска в рове и ыш chord pie E they 


‘dence with ne sro point 


(6 Fi кодно point otf 
simon 


i) ng agli tor cmi, 
Шо een 


(6) Fine mami stator connections 


are rores быр fom edi 
areal ош Ќе бае amt by 
шнш ыш at the at 

E 


Tf зонта then coarse maglipe mast 
be out ef adjustment. Reler t0 
“Lining sp "Gaga 3, para, 117 


Ti, ater removing the relay valve or 
‘woleing open the piot rely as 
Above, the Banting мор: bot the 

snis do not ne up (several 


Cinpier З para. 117, 


a out te cate сай аз above 
"И hunting sop bat pointers 
‘up 39 degrees ont; "connections 
ee 
Chapter 5, para 117, ard correct 


Cut out the сше sonteal as above. 
rate dirertor and aote direcion. 


рою ol moming, Hae 
"ат up chapter рма. 117, 
Аа) 
Ze 


APPENDIX Ш 
SCHEDULE OF TESTS 
> (64642 — British Manufacture. 6443 — Canadian Manufacture) 


AUTO OPERATION OF 40 mm. BOFORS TWIN К.Р. 50 MARK 5 MOUNTINGS 


PERFORMANCE OF AUTO OPERATION SYSTEM 
1. Tho mounting shal follow ths auto tranamlasiena co that tho mialignmant Важно the power tranenitters 
and the motors driving she various motions of the mounting shall not exceed ої are (except as may be 
‘otherwise sated) under any of he following conditions — 


а Training 

(à Atllspeed: oftrananieson in the range from 4-8 jin. up to20'sec and 4 (6 for Canadian mountings) 
of ate up to a speed cl jc. 

(B. With an acceleration or deceleration up te Це. 

(6 Under conditions of hacmenie rol d amplitude З)" 9 seconds period, maximum velocity 
SÉ of м оерт її menm пон of vl be ape 
momentarily at the end of roll. 


алив, 

ЖКО the ce om Lat ТУУТ нн 
mong af ate ap lo s speed Ee (I c. for Canadian mountings). 

WË an nbn or enti ap jue 

(User eine кл ral of apd 2 50 ее ра ушу 0 2 
кайыш pr) mr aa atm ыраш б aE ec me a 
Be he re ci NS и бе Slvr мна Md 
EH 
Š The motion of the mounting when аш operated from the director shall be free fram jerk aad oscillation. 
Een 

осоо с ратно e bh 

ig ihe ian apn al а аг 
о 
timc кош шр ига 


GENERAL 
& Each mounting is to be tested for performance in auto and joystick operation before despatch fram the 
Bed 
RE 


sould te made available forthe purpose. 
8. Those portions ofthe equipment which are to be delivered in advance of the mounting (ste pura. 4 above 
же to be subjected tothe standard еа tests before despatch and aiso such tests for individual items 
сена аз are called for frm time to ime: 

©, When the mounting is rendy or test, the insporting officers shall satisfy themselves that the misalignment 
ote ше ай edi by checking them anna movement ofthe атту director [ше blow) За read 
1 the training and devating Gals of this instrument, power to the mounting being switched of axd the 
"rte ronis Чарыш балы, tne ie oli р 
andthe amoune of armature carrot for 8 mir. пукане ahal! be recorded on the test sheeta before 
Commencing the tials and shall net be altered thereafter, олег and ammeter readings of the molore 
Giving Ie реа sets ага ofthe metadyne generatora are to be measured and recorded on the lest зве 
Tar each text at may be арка 


TEST RIG (Dower Deene 
19. Tn order ro ascertain the overall performance of the costs system when testing the complete equipment, 
dummy director capable ef іа, the motions produced by за actual director shal be ued. 


EE 
о 
экобу called у бе ау Fr r SS 
ZE 
EE 
EE 
e 8 " 
S 
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EE 
ا‎ 

Ve — Retained by thr CMO for rer 

Veit — Retained by te ARE. br rected. 

lay — To be pasma by the А ЕЕ. to бе outside erection най ofthe їн Sup Contactor 
Kë fr the mation, tating риб поко at Fhe ЗН OF 

medie 
‘Th rin sho open paper god quii sd Mn siae daro preserve а 


TEST NO. 1-ВАСКІАЗИ TEST 
Backlash 
between the diving motors and the mounting ; and 
Лена the mounting ad the black pointes of the directs receivers, 
i to тни and rege for bolls waiting amd elevating motions for various angular postions of the 
training and elevating racks, 5 б 
"The tests але to bs carried out to the satisfaction of the Inspecting Обон, 


TEST NO, 2—TEST ОР LIMIT SWITCH AND BRAKING ARRANGEMENTS 


Attempt torun into al stops (training and elevating) under power drive, Вад auto ond joystick at АП perde. 
E mounting qued Impact an the ttapa and braking effect on the mounting dne to tbe actam. 
elit switches to be observed in each case, 


EST NO. 3 OPERATION OF MAGNETIC BRAKES 


“зор push to be pressed whilst the mounting is rumning at maximum sperd. The mounting shold 
KE epu es ta eat ty et dpi 
бону. 


TEST NO. 4— CONSTANT SPEED TEST 
"Iri right and elevate simultaneously at constant rates ofi— 
(a) temen 4" and EI еа ре! о be recorded on the test eet j 
H Sec, Wes Wi, "RU hec. (elevation only) ^j Weieng only) and masimum 
speed тран. 
WE and depressing 
Жана EI recorded ard Чап conform wit the requirements of para, 1 of vis schedule 


ткт NO. S_HARMONIC ROLL TEST 

Train and devatesimultanceusly under simple harmonic motion at amplitude of + 90° and periodic time 
was for both motions. Miscligument at mid point and and of rall to be recordet and shall conform, with 
Че sequlrements of para 1 of tis schedule. 


TEST NO. 6 ALIGNMENT. FROM INITIAL DISPLACEMENT. 
ой danny director to right training ta angular vales wf 1, 2°, 18° and 80° and switch in the system. 
Repeat with mounting oft to let taining, elevation and depresion. Error ix fma пане to be 
‘recorded and ві conform with the requirements of рага. 4 of ts schedule. The extent uf the уста, 
{he mambet of aseillatons bore fal ля and the tal time to come into stabis alignment under eteh 
test shall also be recorded. 
Nota: The folowing data should be recorded during tests 4, 5 and 6 айоуе. 
la) voltages, currents aad speed of the motor driving the metadgne set; 
18) metadynearmatare current, voltages. 


TEST хо. 7—OVERALL SENSITIVETY TEST 
“With manting EE at sero ring, rain dico (a) igit МЇ owy dech Resor place 

Se 
ME at 48 тео 


TEST NO. -ACCELERATION TEST 
‘For the heyt mounting а уре or wien specifically called tor by tne Admiralty the time te accelerate 
we EE 
d'ac to rach maximuma оре speed under thes conis shed be recorded, 
"This test sould be carried ош аз овом i 
am sales of the Een speeds fo training and elevating euch ше 
at winch the mounting lng gradually meester, и. «рии slightly bove the maximi тю sped 
Wi tie appropriate sot setting for Ue motion ender EZ 
Atc on power and tien switch on the dumumy director 
Oscllarans ot tating and elevation driving ner voltage and current cr a photographie record of 
EE 
Ze 
Tros Ee tas obtained, velocity tine arie should be plotted rem Ose. to the balancing 
Dee 


хро ва eech, 
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(0 The time taken for te mounting (o averse from rest through arcs of 00" and 130 in training and 
40° And 70° in elevation, Бона be sheer 

"This test is required for all mountings and should be taken by oft-aetting the dummy director by а 
gt Inge aight prevent retardation commencing and switching in the system. (Тс slevation 
atien тш! be offset beyond the mounting stopsin ‘his case) Those tities shoal be taken wit} the motions 
operating separately. 


TEST NO. OPERATION GF SECTOR CONTROL 

‘The maximum constant posd of the mounting in training 
determined.. This shall be done by recording the time taken 
Об, аза d, 


gh and t) whe rector omi ito be 
ie mounting to Nain fram est through ares 


TEST NO. 10—JDYSTICK OPERATION 


"his is to be tested to the satisfaction of the ll Inspecting Offer. A should be enpsble of 
qe rh ECH does V rora. at Eet, 


(ihe Ченде circuits ace to be so adjusted that the speeds in training and elevation wil be within 


‘Training, 35°/sec, maximum, 3? /вес. minimam. 
Elevation, 29 maximum, 29 jc. minimum. - 
TOB to ВЕ бе for Canadian mountings). 


(G. 3941/67 Amendment Мо, 9) 


TEST КО. 11 НАМО EFFORTS 
Hang ders, шаты ig and s to һе пет at intervala uf 30° and evs and deren 
p 


i Ere TT" Копи Amendment No. 9) 


SPs 
EE erg tae tic oe 
BEE - 
pp E и 
Dios 


TEST NO, -SAFETY FIRING GEAR 
as вер ие ed position, bth power and pode oec fering of safety Aring ur tû be 
Test to be carried ont ta satisfaction ot the Inspecting Oficer: 
‘The backlash Їп iie gear Is not to exceed 2° In elevation, 
TEST NO. 15—CLUTCH INTERLOCK SWITCHES B 
With devatisg and training Hand/ Power clutches set to Haw positions easure Uni citeh eiert 
switches wee that power cannot be apped to dither motion. 


TEST NO, 16 —WATER CIRCULATING SYSTEM 
“Ta he ta the satisfaction of the Ireperting Offer, Voltage and атара under load to be recorded, 


TEST NO. 17—SIGHTS ТО BE LINED UP TO DIAGRAM GR, 6890 


TEST ON ROLLING PLATFORM. М desired by the Admiralty, teste will be called lor with the 
оша on a rolling tice, Details of the tests required wil be forwarded should this be required. 


OSCILLOGRAPHIC RECORDS For the rst mounting of a type or when, speciñcally called for by the. 
Wes records sial! be taken of (a) voltages and currente of ека est diving metor, 
10) gon driving кам currents май, (c пн оля (where applica) forest 2,5, Gand 10, For 
fest 2 and ID ‘he oedlograms shall be кате! with the devating and traning motions being tested 
Separately and fer tests 5 аа Ө tmutaneouly. 


Noes 
"st 2. Оона oí gan driving motor currents and voltage for maximum specs, tigli 
ишн abe DEE EE 


‘Test В. Deiere to be taken when rumning in from 80° misalignment, right training and 
ekevasion only. 


‘Test 10, Maximum braking information ie ales tobe obtained by throwing the joystick стите 
jn the reverse direction, once maximem speed has been attained 10 stud З the point on which the 
‘external resistances in the main and auxiliary variator cirenits are zero. 


es ‘APPENDIX m 
RESTRICTED 

40 mm. Tela RP. 50 Mik. 5 Mtg. 
Mig. Reg. No. 


Report of tests at Maker's Works before delivery. 
In accordance with Admiralty Schedule of Tests, G. 42 (or G. 643 for Canadian Mountings)e 


‘Admiralty Contract No, 


Slip or Service, 


APPENDIX Ш. я 
ADDENDUM TO SHOP TRIAL REPORT 


аө пит. Twin I.P. 50 Mk. 5 МЧ, 


‘Auto Operation History Sheet 


wenn: | wm 


EE aeseracruueo ву wane ro, | Званою | eme 
en | zen 

Gen Training Noter. 

Gen Elevating Motor 

Tog, Reseter Box... 


Eev. beet BOX 
‘Trg. Joystick Controller „s. 
Erev. Joystick Controller. 
Тур. Сине [анек 
Бих. Clutch Interlock 
Те. Limit Switch. 
Elev. Limit Switch 
Lamp Box 3 Way... 
Pash Button Box .. 
те. Sector бунат 


AUXILIARY NOUNTING EQUIPMENT 


Water circulating Pump Motor .. 
Firing Neier tw 


Dimmer Unit eme] 
Aer Uait сз ш ш | 


иштеп Hester. 


SHOP SLAVE TESTING EQUIPMENT 


Meladme Motor Generator Set s wm wm uw 
Amplifier й 
Metadyne Auto Starter 

Metaayne Contactor and Relay Panel... 
Notar Altemalor Se — 


"Segen axû taining wets quited ера К Canadian ee 


а APPENDIX ш. 
40 mm. ‘Twin К.Р. 50 мк. 5 Mig. 
Rea. хо. 
Datu of Triat 
Aere Soe Tn. Не, 
Sensitivity with meter) 
retetardation 
Armature сите! for nne displacement 
Check of misalignracnt meters 


TEST NO. 1 BACKLASH TEST 
(i) Between driving moters and mounting. 


{ANGULAR mme 


— | SICH 


(ü) Between Mounting ала Black pointer of Director Indeater, 
Elevating 


wenn юш» |# р e 


Backlash ae 


TEST NO о—т®вт OF LIMIT SWITCH AND BRAKING ARRANGEMENTS 
әри! on the stepa and braking effet dns to limit switcher to be observed. 


| mm 
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"TEST NO, 3— OPERATION GF MAGNETIC BRAKES 
© Stop” pash to be pressed wile mounting is running at maximum pe 


TEST NO. 4— CONSTANT SPEED TESTS 


Trin Hilt and elevat, and шай lee und depress 
speed to be поени) Eier Wier, Іс Së: 


Zeite Right and Elevating 


EI 


zw | не. | vote Amp. рм. Ум» | Ampe. | Vote | dme 


serm 


ve | ме. | vous | amps, (RPG | vous | дире | vots | amps, 


Separate tales required for glevation and training moa- 
SPOTS ко En 
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TEST XO. S-HARMONIC ROLL TEST 
Тш and levate deet ender imple harmonie motion at amplitude of 30° and periedie 


uu er os a. сб пр 
eux 
умо | жю | mn ШЕ 


кые | 


жоон | зани | momor sou 


EH 


Training Right 
‘Training Lett 

Elevating 
KE 


TEST ХО. 6 ALIGNMENT. FROM INITIAL DISPLACEMENT 


‘onset dummy director to right training to angular values of 10 min, 2°, 15 ад 80" ud switch in system 
йорга! with mounting se" tolo training, clevatng эл Черт ейт 


lennon x) мотоя рамно. ovan. | се | пме 
— m 


A Iessen woer ser | so | am 
‘OFFSET 


Yate анд. арм. | | 


TEST NO. 7—OVERALL SENSITIVITY TEST 
‘Train damen director very slowly until вої 
tion and depression at 45°. 


Just mawe and record displacement. Repent for eleva 


EE peu | кшп | mm 


Amen n 
TEST но. 8—ACCELERATION TEST 
"Tine taken for mounting to mova from rest through ars ol O0 tn traning and 40 f elevation, 


= яр аке (eres) 


моток ANGLE 
PERMISSIBLE 
| | МАХІМОМ | ACTUAL 
‘Training Right | EN 28 
‘raining eft — , SE w 28 
танок - 22 
Depressing .. 5 5 w ? 


e from rest af extreme limit of depression, ecard the time taken for the mounting to 
Ae ios D to 470" at maximum spel, 
eccrding between Lët and 0°, 


E 
Еј 
i 
H 
H 
i 
: 


x T 

wem, 
EE THEORETICAL TIME 
NOTION EIN ACCURACY OF 
RECORDING METHOD USED) мах, sei шм (SECS) 


Time taken for mounting to traverse fom rest гони аэ of OU and 1207 in trining end 40° am 70° 
Navan ta he stein emassa шалана адаа) i i і інн 
“The speeds in training and elevation ате to be within the folowing Шай» — 

Training, 35 все, maximum, 3 /ssc. minimum, 
Elevation, 29 eec. maximum, 26 ес. minimum. 


(C. 3941157. Атечанен No. 9) 


т 
TEST MO, 11 HAND EFFORTS 


en D 


ре 


TEST NO, 13—FIRING GEAR 


se QM ing motor ning operate joystick trigger to ensure correct functioning ofring gear. Guns to 


Sean ми 
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TEST NO. 14—5AFETY FINING GEAR 


au М Hg arin fret postion, ih pov eed pl eret neon o many ng тг tae 


Sinn — 


TEST ХО. 15-CLUTCH INTERLOCK SWITCHES. 
With dlevating and trang Hand/Puver cues act co Нано positions cure thet a interlock 
switches operate. d ы ics 


Wë 


(ak, чулар эго) zer awww у шый puns "Ir АНА 


хапану мум. 
Dë A" 

ovan 2951 4082 

Муз ее 


яко 

з d 

В экза 

5 ZS 

E 3 

$ 

Pe Ae 

E à 

3 З. 

Së 

8 8 

E $ 
e e eB Н 
3 nonon й 
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MISALIGNMENT AMPLIFIER UNIT (DOUBLE MOTION TYPE) 
(не Diagram 2) for circuit arrangement) 


“The function of ihe ampliter unit s to measure the valtage of the concidenee transmitter magelipe in 
sto systems. The voltag s proportional за the working range of the amples usi io the Кашыр 
Fent Безе the decor andthe menting. Трае, the amplior шар s s diee measur of th 
Sie ‘The output а тиймей on а centre zero али scaled 1040-10, which has to De calibrated 
E s ligament eegen 

GE af бинде oo ор minal wa, 
‘which can be wed simultaneously. 

“he caficience transmitter Voltages are applied to the primaries c the grid transformers TI and 11. 
The secondary windings are provided witi a mimber of tage o that Che tajo rates may be vari 
by means ofthe" couse sensitivity ode Std S4; tinse switches have E 
ated Htc. Gangsd Be sensitivity" polenometers H amd M are connected ало the outputs Коп 
ile selected secondary windings and the abdes of the potentiometers are oornesteg to tbe rds of doable 
riade valves type N.78 (CV 1288). Thons circuite агг arranged ко that grida are in pt pal 

Je am seca vo а ie amie an bê uted with maie 
duving sector values between 3° and IB). The matinum sensitivity at which the ampliber сал De s ie 
‘uly only requi a Ме Het sector value, nd тис following res wil give sone Ме of te rests 
Vic may На expect И he setting ned 


Normally, wth sector angles up to and including 40 it wil nt be necessary to sse a sensitivity higher 
Med (haz which wil give a meter i af 10 divisions Юга misiligament of 10 min, 

The anodes of Їм valves are supplied with A.C. fram the same source as the magsip chain, а transformer 
being used to obtain the correct voltage. The anodes are arranged to be in phase. the coincidence 
transmitter voltage is zero, that is, when there is no misalignment, ће currents n the two halves of the valves. 
fare equi, and therefore te voltage acras the anodes i dero Any out of lalance due 10 manufacturing 
ege in таїти Gauteng and component values М adjusted by means of amplior trimmet 

sters, PP and PS in the anode бло і 

EE to ern relative displacement af the dicto 
‘and the meenting сала the carrent in one half of the ee and that fn the other to decrease. 
A diference of voltage now occurs across the anodes and is measured by the instrument connected between 
these two paints. Adjustable resistances PSand PS known as “instrument trimmers enable the Instruments 
to be calibrated against a known applied signa 


Mutho of abating бе Misalignment Mer 
‘A te mialgemant meter ie moro accurate than алу of the indicators fitted on eto sytem enen 
чо ейге the meter independent. ECH 
1. Ascertain the maximam voltage which can be obtained from the тар chain concemed. This can 
be done by rotating a magslip and measuring the maximam coincidence тавана, voltage wil an Ava 
2, Decide on the misalignment that the full scale deflection of meter shall 1epreseat. 
3. From the above detemine the magslip voltage appropriate to the maximum misalignment The 
e пв, с ЗАРР TORRE 
“The maximam поні voltage Уш а 25 volts, The sector value of the пар chan is S — 40° whilst 
the fl scale deflection thal bs me qual to Ma = 10 mi, T 
Март voltage fr 10 min. 


V = vean Be 
„э 
EI 
—— 

Славни 


4. Connect up to the main агарйег using the Веке mukloore ead provided. 
5 Set the pointer of the instrument t0 zero by means of the mechanical adjustment provided on the 
instrument. 


5. Tura the run/blance switch to BALANCE and, using the amplifier trimmer, balance the amplifier, wien 
‘this is dore tarn the switch to the Rox position (the instrument should read sero). 
» 
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7, Insert the maximum resistance in the instrument бо by tarring the instrument trimmer ina counter 
clockwise direction. ki 
В Set the motion to be tested by means of e Mailaa А Motion B decor switch. 
ënn he Duet che itv Re and oit e чык аара Telus mme 
e 

10 Check tht the instrament ampliter is stil! balanced with zero input tst signal from the наш. 
ZA 
TI Apply a test signal voltage equal to 125 per cent o the maximum misaligrment voltage (Vj 
12. With this voltage ee the fet vale «f хапе sensi beginning With the lowest at жаши 
EE mil Ти оо when a inerente in бре 
pe "nhe (or veny Tite) erue m maler dedecior The fne seus scing 
DEE 
1з Кесе fhe test signal voltage to the maximum misalignment voltage and ux Ши instrument leaner 
Ee x 
14 Apply an едим test sigral the opposite direction. The instrament sheuld again read 10, but an 
the alo шн d e scd T hiss at the ca, compromise hy eesti the а ime бо 
km eal eror The атата for сосе and аети sii 

ril be postive in ans director ага negative in е ote, the instrument wll ead 
a one Fay EA 
18 Reduce the test voltage by 90 per cent, The instrument should new Date half ke egal vae 
Teele inten i ian adeat thas Ha aria bs saturating daring Из working range, wil tere 
Konse aetas etae Бе tad Boro 
зоре 


Nole: Once the meter has been set up for a particular ausi chain it should not be necessary Ја 
frealibrae i for а very long period unless seme of the components of the instruments are changed. Аз 
{iter еше wi vary om ane agi ne toner agp het paper al Ped 
э the front of фе voter and the cial acting fer cach magalip chaia be matkad en hem 
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‘ELECTRICAL DIFFERENCES BETWEEN MARK 5 AND MARK j* MOUNTING 


MARK 5 MARK 5" 
motor 20 salt DC. 40 vot, 3 phase, 60 epele, AC. 
ter cireulating pamp motor | 220 volt D.C. 740 volt, 3 phase, Ө) cycle, AC. 
heater. 0 valt D.C. 3 hrat | 40 vt, З phase, 60 cycle, AC 2 heat 
Meudyae driving motor .. | 280 volt DC. ‘HO vol, 3 phase, @ cycle, AC. 


tein speed to 3S eer ni an teg Ee ER 
й 
"ао ate not energised until the metadyne set is running (ser Plate 17А), 


init switch to limit the maximam. 
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DETAILS AND NUMBERS OF MODIFICATIONS ТО THE MOUNTINGS 


Serial numbers have been allocated to all modifications ашһосне1 to the 40 mm: Bofors Twit КР. 
о Mark § mountings as follows.” Details of future modifoatiom wit their modification muere will be 
promulgated as amendmen's to this kandbesk. 


a, MAE. ко. Ze Laien | тозе точ‏ ي 


— | Bevating ané traning GRESO | — = 
friction clutches. Brass 

"uer introduced be 

en steel siding 

Surfaces to prevent 


ЕЗ 
ree L 
“Salty Aring pear dit ren ` — = 
^ d 
d 
7 


ES 
don CM sov забе ө. ай! 
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